
BREAK THE SOUND 
BARRIER IN A 

HOMEBUIL1 

900-mph Sport Plane 
^E I Comes in A Kit 



CHEVY vs. FORD 
COMPARISON TEST 

Lumrna Takes On 
Taurus Head-To-Head 

HIGH-DEFINITION 

TELEVISION 

Super Size. Super Cfarity. 
Super Sound 



SNOWMOBILES 

Mountain-Testing 
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BEST BUILT AMERICAN TRUCKS. 
The best 'built American trucks 
are built by Ford This h based un 
an average of consumer-reported 
problems in a series nf surveys of all 
Ford and compel! live '81 '89 models 
designed Lind built in North America. 
At Ford. "Quality' is Job 1." 

■Ri&H i*r-i iriTpdfl yem itiimiifncMiicn rr^iTlfd 
fWiLi! riflLtvrir* thnujjfr tiH^ 
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FORD PICKUPS 

BUILT FORD TOUGH 



THE TOUGHEST 
COMPETITION WE HAVE 
IS OURSELVES. 

For twelve years in a row, 
Americans have chosen tough big 
Ford pickups over Lilt others * And 
from all indications thev’re Extremely 
pleased — because Ford has the high- 
est percentage of repeat buyers ofany 
full-size pickup'” Which is not at all 
surprising when you consider how 
much more our F- Series pickups offer 
TOUGH TO BEAT 
From the longest, deepest cargo 
box to ilie most available maximum 
payload in half ton pickups to the 
biggest standard Six, our big Ford 
pickups hi-al other full-size pickups 
m many important areas. 

Which is why we say we have 






only one real source of competition. 
Namely us. 

TRANSFERABLE 6/60 
POWERTRAIN WARRANTY. 
Covers you and future owners on 
major p< we r train components for 
(j yeaii/60,000 miles Ask to see a 
copy of this limited warranty at your 
Ford Dealer. 
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WE MADE 
CLOSE 
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Norelcok patented “Lift 
and Cut T ""shaving system 
gives you a shave that is skin 
dose— without the blades 
even touching vour skin. 



C> LitHy Knr e-Jnt l iwirumer Products Li o infra ny. 

|^iinMrn^|qcinl*liitipi Lnirpwatiar^Stamftirtl.UTltfi^fW 



The continuous precision- 
cutting action of dozens 
of lift ere and self-sharpening 
blades— at thousands of 
revolutions per minute— 
gives you a shave like none 
other, 

The Norelco’ Lift and Cut 
shaver What makes it dose, 
makes it comfortable. 

CjNoreico 
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24 Detroit Spy Report 

Next-generation Camara and Firebird photos. 

38 Car Clink 

Got a car question? We’ve got the answer 

46 Freewheeling 

Dig out those old sparkplugs. 

48 Quick Reatta Owners Report 

Most owners would buy another 

52 High-Speed Hauler 

A speed record for a GMC S- 1 5 pickup. 

57 Civil War 

Ford Taurus and Chevy Lumina battie it out 

HOME/SHOP 

36 Old House Restoration 

Listing your historic house on the National Register 

74 Build Your Own Poo I Table 

Here's a classic design with professional quality 

82 Home And Shop Journal 

The inner workings of an electric service panel, 
making wood spoons, 1 2 new home appliances that 
make life easier, plus much morel 
91 The Better Home 

* How to repair frozen prpes 

* Homeowners' Clinic 
Appliance Clinic 
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Foreign Intrigue 

One ofthe most captivating import-car crops on 
record with more horsepower than ever. 

Ther * ‘ 



A technics look behind this year’s performance, 
handling, safety and convenience features. 
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Tech Update 

Seeing the future through graphics, testing nuclear 
shielding, thwarting airline terrorists and more. 

Science 

New Imax film opens at the Smithsonian. 

Home built Mach buster 

A DIY aircraft that breaks the sound barrier, 

ELECTRONICS 

32 Electronics 

Recharging Santa s helpers, 

SO Home Vi deo 

A new wave of combination disc players, 

60 21st Century TV 

High-definition television has it ail. 

OUTDOORS 



44 Outdoors 

Trarlbfazing Wyoming’s whrte-open spaces. 
64 Snowbusters 

Testing new-generation snowmobiles. 
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YOUR PRIZED POSSESSION 
DESERVES A TOUCH OF 'GLASS. 

Presenting the Liquid Glass" Total Appearance System. 

There's nothing like the exhilaration of seeing your prized auto, boat or plane 
gleaming with a glass-like, sal in -smooth glow One that turns heads while 
turning away the elements. And now because of a startling breakthrough in 
appearance chemical lechnology, you can apply this "showroom" brilliance in 
minutes - and enjoy Us benefits year 'round 

Chemical cross -linking... the nucleus of Our system. 

Unlike other finishing families, the Liquid Glass System works because each 
highly- refined product chemically bonds with the next- The concept is simple. 

The results - simply spectacular. All five products are perfectly safe lor use 
on Clearcoated surfaces, and help retard acid rain and hard water spotting 
When used together as a Total Appearance System, they cross-link to give 
you maximum protection and beauty. 

Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/FmisH 
today - and see how their dazzling glow reflects on you. Then rejuvenate 
your leather, vinyl and rubber with our Connoisseur's Choice ' duo - the 
miracle cross-linked mixtures with Mink Oil. But don't wail. Once you experi- 
ence a touch of 'Glass, you'll never settle for less. 

Liquid Glass Polish'Finish is sold only In the gold can with ihe red 
Corvette on its face. We do not manufacture or private label an 
“Advanced” version of any of our products. Never have, never will! 

The Liquid Glass Total Appearance System is sold 
at quality conscious retail stores nationwide, or call 
now, toll free: 1 -800-548-5307 for the name of your 
nearest Liquid Glass Products Distributor. In N.J., 

celt (Ml) 3S7-6755 . liquid glass enterprises inc 
P .0 Be Ji H70.Teanock.NJ 07666 USA 
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EDITOR'S NOTES 



OU DONT BEAD much about snowmobiles these days. They're kind of 
a dead subject. Or are they? When Outdoors Editor Joe Skorupa sug- 
gested a story on snowmobiles, I said what story? As I found out, and as 
youTl see on page S4, there's a whole new breed of a no wmo biles with sleeker 
styling and more power than ever. And just as importantly, the new machinery 
Is more stable and therefore safer. TheyVe also quieter and more friendly to the 
environment. You can still have a lot of fun on a snowmobile, so go ahead. But I 
encourage you to ride them on trails and other areas that are approved for snow- 
mobile usage. * . - The Yankees and the Red Sox. The 49ers and Rama. Con- 
nors and McEnroe. Ali and Frazier. Great rivalries all. But none is greater than 
Ford and Chevrolet, lt p a been raging since Henry Ford and Louis Chevrolet 
burned rubber together on Woodward Avenue in Detroit in 1911. It continues to 
rage today, in new -car showrooms, on the high-banked N ASC A R tracks all over 
America and in commercials every night on your TV screen. Now that Chevrolet 
has a worthy opponent 
fur Ford's best-selling 
Taurus 1 the rivalry 
rages right here in the 
pages of this month’s is- 
sue. Auto Editor Tony 
Swan and Assistant 
Mike Allen let you know- 
how they match up on 
page 67* * When I 

challenged Home and 
Shop Editor Steve Will- 
son to come up with a 
woodworking project 
that would reward the 
builder himself, Willson 
came up with a dream 
project— a full-sized pool table loaded with professional features like a slate top 
and real bumpers. It's a fabulous project and one that every reader will want to 
build— even if only in your dreams. . . . On the surface, high-definition televi- 
sion looks like a winner. Bigger, dearer plot tires. Hi-fi sound quality. It's a great 
idea. The only trouble is, we can't have it. Not yet, any way. Seems there are a 
few details yet to be worked out— like what broadcast standards will be used to 
get the bigger, clearer pictures from the in-studio camera to the HDTV set in 
your home. Nevertheless, ifyou spend any time at all in front of a television set, 
Electronics Editor Steve Booth's article "21st Century TV," will have you sali- 
vating in short order. - * , Speaking of salivating, I mentioned to a pilot friend 
of mine that this month's cover Story was about a homebuilt aircraft that not only 
comes in a kit but, when completed, is capable of Mach 1.4 speeds and altitudes in 
9K cea& of 20,000 ft. The Bede BD-LOJ Is all that and more — an astounding per- 
former with enough punch to thrill 
even the moat jaded cockpit veteran, 
By the way! the story was edited by 
our new Science Technology Editor, 
Abe Dane. Dane has been a contribu- 
tor to PM for over a year. Now he joins 
us full-time. I'm sure you'U enjoy 
Dane's work in future issue® of Popu- 
lar Mechanics. Till next time. 
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Practice wheel £t rim aefotyj 
and we'll give you this solid 
bronze bolt buckle. 

Avoid needless accidents! A sfc 
for the wheel & rim safely train- 
ing kit provided jointly The 
Goodyear Tire 6 Rubber Com- 
pany and Motor Wheel Corpora- 
tion Post the charts in youf 
garage. Tram your service people 
in proper procedures. And we II 
send you a free Think Safety belt 
buckle 

Write Wheel/Him Safety Dept. r 
1 116 N Washington, Lansing. 

Ml 48906-4841 . 
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P eople write to pennzoil 

Straight answers from the automotive experts. 




Energy Con ktv Ing 

Q- I recently purchased a new automo- 
bile, and I noticed thal ihe manufacturer 
rL^. n iii iii L 1 iIlI s lU l additional motor oil 
Identification uf ENERGY CONSERV- 
ING or ENERGY CONSERVING II or 
FUEL EFFICIENT, etc 
This terminology as 
appl led icj motor oil is 
new to me b motor uil 
identified as ENERGY 
CONSERVING different 
than oil not so identified? 

F.K-h O^fcm Valley. CA 




A. The American Felrotomt Institute 
(ATI) L'urti-n 1 1 y def ines two classes of 
energy conserving motor oils. They ary 
designated a s EN ERG Y COJNSE R V E N G 
and ENERGY CONSERVING N 

ENERGY CONSERVING oils 
product! a 3 ,5 r £ fuel economy improw- 
rtinnl over a standard reference oil, while 
ENERGY CONSERVING 31 nits produce 
l! 2,7*'r fuel economy improvement 

Oils meeting thm ret^u Element display 
ENERGY CONSERVING or ENERGY 
CONSERVING II in the Unver portion of 
the donut-shaped API Service Symbol tin 
a bottle of motor oil 

How Long Between Changes? 

Q. I II m often should I change my motor 
oil and oil filter? 

R.M., San Diego,. CA 

A. Even though some manufacturers may 
recommend oil changes at more than 
=UlUO miles fnr normal service Pennrml 
recom mends oil a nd fi Iter cha nges every 
3,00fl miles or 3 months, whichever 
conies first, because most motorists 
.actually drive under severe service which 
L-tmtamiTiJtL'h the oil at a Faster rale. 

Its also very important fhat you 
lol I ow ncom mended prevy m i v<? m a i n fi- 
nance practice and maintain the proper 
oil level. Engine* that operate with oil 
levels JotiN r than the full level (even by as 
little as one quart), can dramatically 
increase severe condi Hanson the oil 
remaining In the crankcase. And 
u n Forte i lately, most drivers don’t always 
remember to check and add nit at every 
f 19 1 - up to in a mtain a Fit I L crankcase. 

Wanning Up On A Cold Morning 

Q. I have trouble getting my car started 
on Icy winter mornings. What’s the besl 
way to warm up my car an days like 
thsE 1 ? Slinuld J let the engirte idle? 




By Don fohttson 



Vke President t Product Engineering 
Pcnnzin! Products Company 



Should I race the engine? 

L.C., Memphis TN 

A, The moat effective way to gel going on 
a cold morning is to start your cut, wait 
until the ml light goes out and the engine 
is running smoothly, and then, begin 
driving at a moderate speed. Allowing 
you rear tn idle tor long period^ fiin 
ca 1 1 sc severe i u I con tarn i nation, si on H t he 
engine speed isn't high enough tor 
et fick-nt sue] com bus tit i n Rad ng your 
engine ad d s to contain i rut ion a n d 
excessive wear by spewing In more fuel 
lhan a told rngcnL- Ca n J Lgrst. 

Dirty Oil 

Q. is dirty’ oil a sign uf problems in mv 
car’s engine'' 

At., New Orleans, LA 

A. Nl-iE at all. On I he contrary, dirty ml is 
a sign l hat your oil is doing its job by 
picking up contaminants in the engine 
and keeping them suspended so they 
ca n'l collect un engine parts. These 
rnnUiminanisare removed when the oil 
a nd fi tier a re changed . 
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Paraffin Based Oils 

Q. Will using a paraffin based nil cause 
engined epos its? 

DS. r Katy r TX 

A, No. Paraffin is a chemists term for 
relati vely nnn-reacl ive hydrocarbons 
which Slave excellent us id at ion stabililv. 
[t should not be confused with other 
types uf paraffins such c\s paraffin was. 
propa ne a nd oc fame 1 gasoline) . Most 
major motor nils today are formulated 
With paraffin ha^ed mis. 

The 5&1G Story 

Q. Now that colder weal her is here, 
which oil is better tor prelecting mv 
engine 5W 3Q or tOWOfl? 

RJI., Albion. NY 

A. For most VThEdeSp 3W-30 is l he [FPriv 
grade permitted below O'F. Toseled I lit 1 
optimum grade for your vehicle, check 
your owner's manual lor the grades 
allowed Jn vour climate. 

tdi I oris Comments 

More and more cat mLinufacturersare 
now mrummending 5W-30 oils because 
of their superior perlormanct. 1 . They help 
engines start easier In cold weather 
(especially fur 4 -cylinder cars), reduce 
friction, improve fuel economy, flow 
taster for better cool mg ui today’s hotter 
running etigims, anJ prevent engine 
damage during a low-tom pVMtWV start 
Bui he careful. There‘s a bigger 
brand - ti i-brand difference in the 
performance nf 5W^> nils than any 
other gr L sdc Of the major motor oils, 
lY a n n^oi 1 5 W- 3(1 exhibits the Ftrosf 
nxistftmr fo t'wcosfty bfinthitni'm and is 
one of the few products that n-tains iis 
protective viscosity gradt during um-. 

Per ruoil also offera excellent resistance 
lit thermal breakdown. 

For more information about motor 
nils, write T-ennzoil ti»r a Free copy ui our 
booklet. "The Motor Oil Story. 

liVp'nOppr ToQu^jitunh 

about motor oils, lubricants and engines 
However, you can toll us a tew- ihings, 
tiKi. Maybe vciLi’vudiicoVLTLd humorhirjT 

abotit motor oil or lubricants Or you 
ha ve a special reason for being a 
Pit nzni i fan We wtm Id h ktM n h va r f mm 
you. Write to; 

Don fohtiSLm , PviuizifiS Pruden t* 
CiaPFijJwny, FiJ. ^.'1-34^7. TX 

7 7252-2$$?' 




LETTERS 




Imagining The Future 





Unym r Tri-FTy** ts at home onto*. 



Your article "Air 
Power/ 1 in June 
19H9 [page 80> p 
cavering hover- 
craft ami ACV?, 
was of special in- 
terest to rne. My 
brother and I just 
finished building 
your Tri-Flyer, 
featured in May r 
1986 ("Hot- Rod 
Hovercraft," page 
92), Probably the 
most unique thing about the 
hovercraft is Lhal we (my 
brother and I ) began it when 
I was 14 and he 12. We used a 
HKhpTecumseh lawn-mow- 
er engine for the lift, ami a 
4U-hp XenoahChaparral 34ft 
snowmobile engine for 
thrust. Construction took ap- 
proximateiy two and a half 
years, with somewhere be- 
tween IBODand 1 600 man- 
hours. involved. All of our 
"flights" so far have taken 
place over ice, where we ap- 
proached top speeds of 40 
mph- Overall, it was a great 
experience, and a learning 
opportunity. MIKE UNGER 
FRANKLIN, Ml 



Mike must be thinking 
about a Maxima from a dif- 
ferent manufacturer than 
mine* since one of the major 
reasons for my purchase was 
4-wheel discs. 

CH A U NCK V RENE PICT 
SANTA ANA. OA 

Nissan Maximal do indeed 
have disc brakes on ail four 
wheels. Any broking system, 
disc or drum, can freeze up 
under the correct conditions, 
and the remedies suggested 
are equally applicable to ei- 
ther type— which is why we 
included references to drums 
as well as discs in suggesting 
a solution to the problem. Hi 



Granddaughter Amanda Rose takes wheel of "Sidewalk OasSc ' 1 

$ 



Plans for "Sidewalk Classic* 
still in our Plans And Ideas 
catalog, are $6.95, The Tri- 
Flyer plans including 60- 
page, instruction booklet are 
$19.95 from POPULAR ME- 
CHANICS, P.O. Box 1014 , 
Radio City Station t New 
York.NY 10101. 

Winter Gets 
A Grip 

in the comments about 
Brakes In Winter ("Car Clin- 
ic," page 43, Aug. ’89) p Mike 
Allen suggests all sorts of 
remedies for problems at- 
tributable to difficui ties with 
freezing temps and drum 
brakes in the rear of an "87 
Maxima. 



I WOULD like to com- 
pliment John Eerkey 
and Popular ME- 
CHANICS m the illustration 
of Lhe heliport Lhat appears 
across pages 54 and 55 of 
your cover story ("Heliport 
2000/ Sept. "89). I had to look 
a half-dozen times to be suit? 
1 wasn’t looking at a photo. 

KUSH CHRISTIAN 
MARTIN EE* CA 

Your cover story of "Heli- 
port 2000” seems like my 
worst nightmare coming 
true. Herein New Jersey our 
skies are covered with four 
levels of planes day and night 
from three international air- 
ports, plus numerous busi- 
ness planes flying from 
smaller airports. 

Your magazine's view of 
Lhe future would add an addi- 
tional, even louder, menace 
to our skies^ plus the vibra- 
tion* and pressure waves 
helicopters create. Also the 
courts recently bund Now 
York City from further fill- 
ing in of the river as an envi- 
ronmental hazard . it makes 
no difference- whether the fill 



September Helicopter story In- 
cluded art by John Scrkty M ike 
Machat (cover), Ed Vaflquriky 
and Hunk Iken- 

is for a road, buildings or a 
heliport 

Our rnuntry needs the vi- 
sion to creaLe a high-speed 
monorail system similar to 
the vision lhat created the 
federal highway system. Il 
could carry more people and 
more freight faster and 
cheaper than helicopters 
ever could. 

CARL H KOCH, JR 
LEBANON, m 



For you r view of the 
future . one that includes 
high -speed magnetically 
levitated tram a. see 
f Supertrain/ r page 
78, June 88. The 
pull-out paster 



(“Futurerail**) included in 
this issue shows a sweeping 
view of a city with □ rail 
transportation system*— the 
concept by John. Berkey . 



Fantastic 

Projects 

I wjui searching for plans to 
build an electric car for my 
granddaughter. Your Side- 
walk Classic" that first ap- 
peared in November 1963 
seemed perfect. With the 
plans and nothing more than 
sabre saw, hacksaw, electric 
drill, pliers and screwdriver 
1 completed my labor of lo ve. 

Where else but in POPU- 
LAR Mechanics can you 
find such fantastic projects! 

MICHAEL A. 

IRENE BE- 
LONG BRANCH, N,l 
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225 horses 
are boundto kick 
something. 



225 horsepower at 4200 rpm. 300 ft. Ihs, 
of torque at 3200 rpm. Gas-pliessurized 
struts up front Quadra-Shock system in 
the rear. And four patches of extra fat rub- 
ber on the pavement. Mustang G’K Grab 
unto the five-speed and make your move. 
It’s a kick in the tranuy. 











Best-built American cars. 

The best-built American cars are built 
by Ford. This is based on an average of 
consumer- reported problems in a series of 
surveys of all Ford and competitive 
fi l-’A9 models designed and built irt North 
America, At Ford. "Quality is fob 1." 



All 1990 Mustangs are equipped 
with a driver air bag supplemental 



restraint system. 



Ford Mustang GT 



Have you driven h |- v anl. . 5 
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TIME MACHINE 





75 YEARS AGO: DECEMBER 1914 



Inhumanity 

Perfected 

Perhaps Lhe must fiendish 
device ever to find its way 
unto our cover was □ rie devel- 
oped by northern Mongolians 
to silence political dissent. 
Many of the most highly 
educated Chinese were man- 
acled for life in these coffin- 
like boxes, with a small, 
round opening their only 
communication with the out- 
aide world- Without room to 
git upright or lie flat* they 
languished, surviving day af- 
ter hopeless clay on rations 
given by attendants. 



POPULAR 



Easy Diver 

The peril and hardship of un- 
derwater activity was eased 
with the introduction of a 
diving suit that fully protect- 
ed its wearer from hydro- 
static force. Essentially a 
small, man-shaped diving 
bell the suit was made of alu- 
minum alloy, with roller- 
bearing joints. Features 
included electrically lit me- 
chanical hands, a 
pump to clear water from 
small bilges in each hunt and a 
phone line strung along the 
air hose to Lhe surface. The 
suit was tested hL 2 12 ft . 






50 YEARS AGO: DECEMBER 1939 



Mines in Hie Sky 

While the Germans ram- 
paged across Europe, Brit- 
ain was desperately easting 
about for ways to counter an 
impending threat of air raids. 
One idea, our cover subject, 
involved lofting 5-ft,-dia, hy- 
drogen balloons attached by 
40- ft. trigger wires to small 
canisters of high explosives. 
The plan was to deploy t hem 
in aerial minefields around 
cities and other vital objec- 
tion A rid jin fact, a variation 

_ concept, the barrage 

balloon, did play a role in the 
Battle of Britain. 



Glory Days Of Rail 

Ame rics 1 s in fatoat ion w i t h 
travel by train was growing 
ever more ardent, Tlte rail In- 
riustry was in the midst of 
explosive growth, 
fueled by research 
that brought on 
breakthrough* in 
railroad technol- 
ogy. BeLw r een 
1932 and 1938. the 
number of miles of 
track traveled at 
speeds greater 
than 69 mph grew 
from a handful to 
more than 48,000, 



And steam engines, battling 
t o hole I off t lae u j KiTii From Ing 
diesels, took on gorgeously 
refined shapes, such as thul 
of Santa Fe s Chief, below. 



25 YEARS AGO: DECEMBER 1964 




Sauna Boom 

A flush and status-conscious 
America had seized upon the 
Swedish sauna as its latest 
symbol of success. Our cover 
bitary introduced readers to 
the then-alien pleasure of 
dry- heat-induced sweat, and 
revealed how a .sauna could 
be built at modcat cost. In- 
tended for family use n the 6 x 
8- ft. unit could be tucked into 
unused closet or space and 
accommodate four. Redwood 
or red cedar that stays cool to 
the touch was specified In 
the plans, which included a 
shower and dressing mom. 




Turbine Truck 

Anticipating the completion 
of our vast Interstate high- 
way network, Ford packed 
all its idea* far the truck of to- 
morrow into a 95-ft. r twdn- 
irailered monster dri ven by y 
&M- hp gas turbine. Made to 
cruise at 7fl mph, the truck 
incorporated into its design 
an Allison 5-speed transmis- 
sion capable of manual or 
automatic operation, aerody- 
namic trailer skirts, and an 
independently suspended 
cab with 6 ft. of headroom, 
a refrigerator, a TV and lava- 
tory. Our test driver called 



Lhi* truck a “driver 1 * dream" 
— situ I it's one that still re- 
mains itj Im.- fulfilled. m 



1 2 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 














14 Hour charge time 1 Hour charge time 



\bu , l haw to excuse our competition. 

They Ve a little slow. 

Introducing the Eve ready* Generator" One-Hour 
Rechargeable Battery System: Eveready Generator one- 
hour rechargeable batteries and chargers. Just pop AA, 

C or D size Generator batteries into the Generator 
charger and the charger lets you know when your 
batteries are ready to use. You just need one hour! 

That makes our Generator One-Hour Rechargeable 
Battery System up to Id times faster than the others. So 
when you compare the Eveready Generator System with 
the competition, you realize 
there isn’t any. 



Generator. 




Generator. 

J Ifnur 

.. rrp™ 



© 1909 Ewf&ady Balierj Company. (ftC. 
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TECH UPDATE 

News Of Tomorrow's Technology Today 




New Graphics Tools Let Designers See The Future 



H IGHLANII PARK, MI 
— is iin*t!ly 
uiRcring Llie> hitherto primi- 
Live- an i nu of pruducl styling. 
In torpor siting rcccnl ml 
vsiiiui's in graphics hurdwuR 1 
mid siiftwsire. new miiiiMhes 
promise In Lukr much «>f the 
perspiration uul uf rlpsigii in- 
*] si rat iun, :iml slutrply rwlileu 
lengt hy design cycles I Ikle 
bind t*r ci mi pet iti vc-n css . 

T he newest oft hi-se sy> 
t v wr, recently instill U-d at 
t 1 h ry s J l- r design studios 
here, is the LoncepUlaJ bi 1 - 
slgn mid IL- rid v ring {system 
H ' F ) RS S i I e ve lu ptt \ by li v ans 
l£ Sulhcrkmd. Like lhe earli- 
er Alius system now in use he 
i !M it iilluw> designers Eo 
set + phot ci mul j st je . ?I*I) i m ■ 
ages of their ideas, thsm rx- 
fjerimenl with VHrki Mutts in 
shape. euLurund background, 
They am even see unirmittsJ 
sequences uf the ears in tnn- 



tiun, 1 ' 1 1 m 1 1 u 1 e - r images of 

SeleL'tetl di-signs CfiTI he 
dispatehiMl to engineers in 
the farm of mat heiiuLiiriLJ 
models, which rain rapidly he 
evaluated for slruetura! 
properties tusd legibility nf 
manufacture. 

Although there htts hi-i-n 
nmL'h talk of uumpuier-iiulvd 
design (( ’AD) equipment in 
the auto industry, its u*r hli-s 
lieen vimfiiuMl mustly to Lhi j 
engineering • ■ I mechanical 
and structural purls. l r nLil 
recently, computers could 
not .simulate the iiumples 
cunt mil's and realistic shad- 
ings needed in lhe creative 
mi i '* -| -r U-v e 1 1 1] siiiei i E | ihwse. 
Stylist s still moved IssbiJiH- 
uusly from sketches tu Eapt? 

1 1 r ii w i n gs to cl ay m i id r 1 2* , 
which 1 ill en hm l to Iji- revisi-i I 



fuiru At« cj. 11 ^ 

Cl Ul'!iiU?IV r . Miki h ijlrili 

M:ki ■ Alin P; irv 1 M Wiikirr , 



muiK-rnius tJnwn. lining frum 
tu ]j]-oiJLjfti<hH rttr 
pnm riilly tuuk fmir to six 
years, atirl some designs 



wert iintdattil hH'mv tiny 
wen* introduced. Chrysler 

rxfH'rts I he iH'\v system Lu 
shitvi: a year utTthe cycle. 



Highlights This Month 

■ The Ultimate Test — Crashing a jet fighter 
into a wall at 480 mph yields data on how 

to shield nuclear reactors. 

■ Bomb Stoppers — New technology 
thwarts airline terrorists. 

■ Car Safety — This seat design reduces 
injuries in frontal crashes. 

■ Advances In Sun Power — Fresnel 
concentrator boosts photovoltaic performance. 

■ Our Future Jn Space — New directions 
for the post -l/oyager era of space exploration 

■ Satellite Navigation — Pocket receiver 
gives pinpoint location worldwide. 

I Technology For The Handicapped — 
New tools mean a fuller life. 
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fMnrr Tech Ulxlott on page W) \ S 
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Jet Impact 
Studied 

ALBUQUERQUE. NM- 
SarirLi«t N" sitiu jillI L»hat ha* 
'ii surplus 1 1 Lit fully 

functional, F-4D Phantom Lo 
srjesice. The ■l2,{HM)-|juun(l 
fi g h te r w a h ra rn mei I Inti u 
million- fAiund block nin- 

lurced umcnffc&l 489 mph lo 
find ou i . an n j rig ■ it berth 
■Mial would ImppL-n if si plant- 
st rm h k a c i in-Jt ■ i L] r miutor 
The experiment wh* car- 
ried out on Sandki^ 20111 t-ft. 
rocket died track. For the 
first 2d 1 1 ft.., acceleration 
came IT urn u pusher sled 
hull I mii dhsut»er Zimi rook- 
ei*. Then five S' ike rocket* 
attached to the pintle c Lit no 
and the rilei I separate*! 



To measure the impact, 
ilitr target was Huated on air 
I bearing, which allowed it tu 



move easily. Sixteen high- 
speed cameras record ial the 
collision, and HI iiceeleroJn- 



eler* tnuiMnitlerl data Ehim 
the plane through a tuil- 
m 1 1 Lint e* i telemet ry | jucka^e . 



Antiterrorist Bomb Scanners Installed 



NEW YORK. NY— An inten- 
sive research effort, spurred 
by the bombing ol Pan Am's 
Flight 103 over Lockerbie. 
Scotland, one year ago. is 
now showing its first practical 
results The FAA has ordered 
American carriers to install a 
aavice called a ihermat neu- 
tron analyzer (TNA| in mapr 
airports hem and abroad. 

The device works by 
beaming neutrons Irom ra- 
dioaclive Californium 252 at 
baggage placed on a convey- 
or Substances containing ni- 
trogen — a key component of 
virtually all explosives— re- 
spond by radiating gamma 
rays with a distinctive signa- 
ture. Sensors arrayed around 
the baggage pick up the rays, 




Shielded TWA Kflnner hiilhes baggage In neutrons, ihen Sdiuntj Off lusptcE items for hiand- inspect ion. 



TNA BOMB 
SCANNER 



NiMJ.NMON 



CPMrOSPTF 

IHiElDfiMG 




computer analysis Hags 
items with suspiaous nitro- 
gen densities. 

In tests, the procedure 
caught explosives 95 per- 
nl of Ihe time. There is. 



Handheld collector |above| 
up 2 liters qf^Jr per second, 
Then li Inserted In Thermedlcs 
analyzer peftjv 



however, some concern that 
extremely small devices 
might slip by. Originally de- 
signed to detect bombs ol at 
leasl 2.5 pounds, the TNA 
machine's sensitivity can be 
adjusted upward — but that 
also increases false alarms. 
Potentially more reliable 
techniques are currenlly be- 

mg examined 

DespLte heavy shielding 
around the detec bon cham- 
ber, concerns about radioac- 
tivity would probably prevent 
TNA machines from bemg 
used on checked baggage 
Another approach, called a 



vapor snslter, may prove 
more useful in that context. 

One sniffer, developed by 
Thermedics. Inc . gathers air 
from around baggage into a 
small, handheld collector. 
The collector is Ihen plugged 
into an analyzer which per- 
forms gas Chromalography,, 
chemiluminescence and oth- 
er analysis techniques lo 
check for explosives. In □ lost 
on 2000 passengers at Bos- 
ton s Logan Airport last year, 
the device sel off only one 
false alarm. Similar tech- 
niques might also be used to 
scan for illegal drugs. 



POPU LAI? M ECHANlCS » DEC EM BE i- 'Wi 



Pv t# ttKiVH *n NOURISH n m 





MONDAY - SATURDAY 
LATE SUNDAYS 
STARTING 
NOVEMBER 20 



Action Products 

BACK TO THE FUTURE It 
BATTERY-POWERED CAR 

Available only at Toys ' FT Us! 
Detailed like sportscar in movie! 
includes 6V battery and charger 

Ages 4-7. 






■* 






JHL 

BACK TO THE FUTURf 
II RADIO CONTROL CAR 

Detailed DeLorean roadster looks jusl 
like time-traveling movie machine! 
Ages 9-up, isv. *qfit AAtmi*n*iiwtmdutfnij; 



BACK TO THE FUTURE II " 

TM 4 • 1989 Universal Cuy Studios. 
Inc. & Amolln. 

Coming soon to a meaior roar yaul 






16 PAGES OF EVERYDAY LOW PRICES ON HOLIDAY GIFT IDEAS! 





I don’t want to grow up 




NINTENDO ACTION SET 

Amazing, lifelike graphics. With 
control deck, controllers, light gun, 
game pack. 






NINTENDO POWER SET 

(Not shown} Wilh Power Pad 
b f dynamic fool control on 4 
special games, game pack, 
coni roller's, conlrol deck. 



(Nintendo) 



ADVANTAGE JOYSTICK 

Arcade-atyit? [oyslick wrEh Eurba 
teaiure and Llow-fnc-tion 
control 1 or 2 person play. 




Wow. . . 
here’s the 
world’s 
biggest 
selection of 
Nintendo 
games 
with more 
new titles 
arriving 
right now! 





















COMPACT DISC PL AVER 

Pravitfes iUfMiiar My fl<! 
CompaliMa wiih nil CD's 



399 " 



I’m a Toys “ 



TUR 80 GRAFX -16 

The next generation of horn* 1 
video games! 16-bil graphic 1 
processor allows faster se 
quences,. new levels of play 
broader range of colors 
iages Game include 

199 " 



Us Kid... 





SEGA GENESIS SYSTEM 

The new dimension in video game 
play! Uses powerful 1 6-bit arcade 
technology plus stereo sound for 
Ihe ultimate home system, 

Includes Altered Beast game. 



POWER BASE CONVERTER 

AlkJws ytfu IQ pl -ay mate Lhbn 
80 games originally 
lor Lh& Seq*i Base. IVtuaEa-r 
3-nd SegaScopp systems 



ALL TME NEW GENESIS GA ME^ f 










OUT HUN 

Electronic LCD 
video game on an 
atilhfcntic car con- 
sole! 5 rgces in 

super sound eN 
Teds. Ages 8 -up 

[Twip M. Q &«Et»rw* 
ncn 



AFTER 

BURNER 

Electronic LCD 
video game bum 
on aulwolic F-14 
figfirer controls 18 
leyoJs of play, 
amazing sound. 
Ages 8 -up. m o 

C tMneii« m* iPprludorJl 



SUGAR RAY LEONARD 
TALKING BOXING 

Electron re LCD video game wiih 
super sound effects. Ages 8 -up. 
[Two AA, G batteries nal included) 



A. BATWING 

Action Too! urea hke rocket 
launcher and scissors device 
Ag&$ 4-up. 



B. BATCAVE 

Starrs, radar dash, coHapsiog 
bridge, bonders, bottomless pit 

Aget? A-up. F^.ras wilri SAp^E^tyl 



C. BATMOBILE 

Concealed rocket tauebem firs 
soft, safe rochets Agg& 4 -up 

I'F-'lflui e MKJ MpiirdSMvh 



D. DC COMICS SUPERHEROES 

Assortment of good and bad 

4 * 4 ^ hgures, many from now *1 

Batman movi^f Ages 4-up.. II 



There’s a million toys 











at Toys 



“R” Us 




L’lL SPORT 
JORDAN JAMMER 

Adjustable rim. telescoping T pole 
adapts to child's level- Includes ball 
and poster. Ages 5*12. 



DYNA'MIKE 

electronic 

musical t Of k?is you 
change voice pilch, bo 
e musician, munchkln 
or monster 
Ages 6-up (Two c 

taatiniifin not ncin(l#Td| 



ETC H- A-SKETC H ANIMATOR 

Brines drawings to life) 1 2-frame memory 
creates real moving JIAflfl 




il all 



We’ve got the best 




SCATTEHGORIES 

Match different categories with 
words that begin with the 
same letter. For example, roll 
an "Ft" then name a U.S city; 
"Rochester!" Ages 12-up. 



CROSSFIRE 

Rapid-fire, sharps hoot mg marble 
showdown lor 2 players Ages 6- up 



TUBA-RUBA 

The body action game! For one 
or more players Ages 8-up. 



WIN, LOSE OR DRAW 

High speed game of sketching 
and guessing! For three or more 
players Ages 12-up 



TRUMP, THE GAME 

Enter the world of Donald Trump 
and learn the an of ihe deal For iwo 
or more players. Ages 12-up. 



JENGA 

Keep the totlertng tower 
from topplingl For two or more 
players. Ages 6- up. 







for so much less, 




Parly Bing-off game. A real 
show-stopper for four or 
players. Adults. 



^BARKER 

BROTHERS 



NERF BLAST- A- BALL 

Shool foam balls from blaster and 
fry to catch ar tag. For I wo players. 
Ages 5*up. 

19 " 

CLUE MASTER DETECTIVE 

Super Sleuth version Of classic game 
g! detection. For three to ten players. 
Ages 10-up 

19 " 

TRIVIAL PURSUIT 
THE 1980’S EDITION 

Prove your knowledge ol current 
©vents Since 1990. For two to six 
players. Ages 12-up. 

2499 

DARE! 

Wacky game of true and false 
questions. For lour to eight players. 
Ages 13-up. 

19 " 

NERF FENCING 

Learn how to fence in safety! 

FoiSs made ol foam. For two players, 
Ages IF up. 

14 “ 



From bikes to trains 




Fisher* Price 



ELECTRONIC GUITAR 

Real guitar sound; play chords or single 
notes On strum bars. Ages 5 *up. 

(Four C bananas not included} 



ELECTRONIC KEYBOARD 

Full Size k ey&! real piano sound, 
playback 2 demo songs. Ages 5 -up 
{Four O bats tries nol Included) 



BASKETBALL 

Wheeled bate tor easy 
storage; includes bail. 
Ages 3-up. 



BASEBALL SET 

Spring-bock bitiiingjee, 
iaes. 3 bells, base. Easy 
built-in storage. 

Ages M. 



ROLLER SKATES 

"Full slop" setting 
allows beginners to 
walk: 3-way wheel 
control. Siz&a 6-12. 









to video games, 




BOV’S 20” BMX 
CHALLENGER 

Tubular fork, BMX saddle, coaster 
brake, lifetime frame warranty. 

59 " 



BOY’S 24” ENDURO 
ALL-TERRAIN BIKE 

Lifetime frame warranty, dramatic 
new colors and design 

99 " 



Tw * 1 

CHILD’S HARDSHELL 

HELMET . , lll.SiSI 

ADULT HARDSHELL HELMET. . 24.99 

BSi 

YOUTH JAMMER HELMET 24.91 



WEAR A SAFETY 
HELMET WHEN YOU RIDE 




99 " 



HEAVY IRON ELECTRIC TRAIN SET 
WITH GEOFFREY GIRAFFE CAR 

Six-unit, 027 gauge set with die-cast locomotive 
and working crossing gat© Ages 0-up, 










If s the biggest toy 



SECRET AUTO SUPPLIES 
BATTEFimifiPOFlT 

Real-looking car h&Hpry 
U anFJflfms >ii|q a Micro 
Meciimpa eirport playlet. 

Agsa Sup. iC*n *oJd 



SECRET AUTO SUPPLIES 
MOTOR OfULUBE SHOP 

Residue oil oan openn snip 
action p^ysai. Features 
urarturvg lift. 3 -leral garage 
Ages 5-L^p. fCw* sold 
septra) 












store there is... 








A, HOT WHEELS SUPER CHANGERS 

S upurtasL On and off racers vou can 
cu&lcmue for optimum performance, 

Age-S S^p. [annarifi acrtrf rwparalnlyj 

6, CUSTOMIZER SUCK TIRES 

Quick-change slick racing Ikes w Ih 
chrome mag wheat* lor h4gdn apeftds. 



C. CUSTOMIZER OFF ROAD TIRES 

WTille Baja styi& whools. awtiomo 
Nnoe&y Sires Body faekef spacer 



D, CUSTOMIZER HIGH SPEED MOTOR 

Wilh delailetf engine cover; tgr lop speed? AAA 
ei 30Q MPH fSuper Changers Scale) 999 

E. HIGH TORQUE MOTOR 

Periect l&r mastering i&ugh orf-road 
terrain; deleted engine COW 






More games, 


















A. connectables plavsets 

Assortment 4 highly 

detailed pJaysets with 

working pans, snap-in CU1 

features Ages 4-up. 

iV^h-rles snld nepfrAEotyl U EflC 

B. CONVOV TRUCK PLAYSET 

Gmnt, tree-wheel irtg Adfl 

transporter with work- 1M 

ing crane Age* 4-up. #_ I 

pmiftfci «* d uprirtj) ™ ■ 

C. CQNNECTABLES. 5-PK - . 




more toys, oh boy! 




DEVIL'S DITCH 
ELECTRIC ROAD 
RACE SET 

18' of track plus 2 turbo trucks 
and devil s dilch ramp, 

Ages 8- up. 



DOUBLE FIRE 
ELECTRIC ROAD 
RACE SET 

High performance 13 1 double- 
eight. racing in daylight or 
darkness. Ages 8 up 





























I want to be 



PLAYSKOOL EXPRESS 

Complete train set made just for 
preschoolers. Battery -powered loco with 
working light, 19’ snap-together track. 
Ages 3-Up. [Four C batteries nat included] 



PUWsKcPL 





a Toys “R” Us Kid! 



SOLD 

ONLY 

AT 



A. RADIO CONTROL 
DRAGON FIRE 

Available only at Toys "fi" Us! Full 
function buggy with impact-resistant 
bumper, knobby tires. Ages 8-up. 

|W. lour AA SuHbtIm nm lndu*d) 



B. RADIO CONTROL 
BIG BUBBA 

1/14 scale Off-rOad monster truck. 
4-wheel drive. 2 speeds. Ages 8-up 

if9V * mcharyfiBbtfi binary pack Mid HpinM|f) 



RADIO CONTROL HAW Gf 
MIDNIGHT CRUSHER 

Electronic SniquE-aplitling 1 1 
sysEorr Ayes 0- up (Tap ' , 

AA tlflpnftf Ifvclucwi ■' 



RADIO CONTROL MINI PANTHER 

Indopflftdani from Aflfl 

suspension. Ages 5-up U* ' ’i 

<av, two AA htnefias jl 

mu Included*;! ^ 









■ t. — 




Bh 




■( 








RADIO CONTROL 
TURBO HOPPER 

9.6V turbo olf-roader. 
Ages 8-up. <9tiV Mtery 
peck Bo\H separately) 



RADIO CONTROL 
TURBO BANDIT 

9 6V turbo olf-roader 

SWafig-ax-le siLspBirston. 

Ages e^up ev Mi*rv 

pick soiu separately) 



RADIO CONTROL TURBO 
AERO HOPPER 

Aerodynamic design and 
sleek Slyllng Ages 0-up. 

(Battflty pfl£k Mbd separately) 



59 " 



9,6V BATTERY PACK A CHARGER 29.39 
9-SV N E-CAD &ATTERY PACK . . , . . 19.99 
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■TECH UPDATE 



New Angle On Design For Safer Car Seats 



Safety seat, demonit-rated here in 45*mph crash wtihoui scaibe.lt, 
Jeans hack [□ keep drivers head and chest fresm contacting the wind* 
screen or the steering column. 



ST. LOUIS, MO— A simple 
sliding seal rack mechanism, 
combined with airbags or 
passive restraint seal be Lis. 
may be the key to substantial- 
ly reducing injuries in I rental 
automobile crashes 

The patented seat motion 
device, marketed by Top 
Sound International of Colo- 
rado Springs, has undergone 
extensive development test- 
ing including more lhan 500 
live test crashes, monitored 
by inventor Ftandy Beauvais. 
Technical development now 
includes computer simula- 
tions to retina the parameters 
lhat will provide optimum per- 
formance. 

The mechanism of the seat 
uses a simple arrangement of 



pins sliding in inclined slots to 
lift the seat as it slides for- 
ward. The from ol ihe seal is 
5a t to rise mors than the rear, 
effectively keeping the occu- 
pani in the seat. A travel of 
only a few inches seems to 
have a profound influence on 
reducing injuries. 

"We know the mechanism 
works. We're going to be us- 
ing computer simulations to 
Find out why. and what kinds 
of improvements we can real- 
istically expect. Then we ll 
work to improve perform- 
ance. and see what, if any. 
changes are needed in the 
seatbelt and seat." said Neil 
Singer, Ph.D.. a consultant 
and mechanical engineer 

Reductions in injuries 



seem to be based on three 
Significant effects. These in- 
clude ihe increased linear 
stopping distance of ihe pas- 
senger. a conversion ol some 
of the stopping energy to ro- 
tary motion, and the raising of 
the seat botiom— which 
lends to keep the passenger 
on the seat during the crash. 
Increasing the stopping dis- 
tance should lower the peak 
accelerations by spreading 
them over a longer time. Fric- 
tion is necessary to keep the 



Preliminary computer jlmulatlon of crash iMc wi tack or forward mot l on of torso and pclvttof sale ry sea t • 
ed driver | left | compared to unbelted driver {right]. 



thighs from sliding olf the 
seat, and raising the seat dur- 
ing the forward motion in- 
creases this fnction. 

One immediate benefit 
from this last phenomena 
might be a reduction in pelvic 
and knee injuries that come 
from submarining under an 
airbag or passive shoulder 
belt. Bulky knee bolsters 
used for this purpose now 
might be reduced or e lim mat- 
ed as a result. 

Longer-term goals ol the 
program may require reengi- 
neerrng of the present safety 
systems in the car, including 
changes in seats, seatbelts 
and airbags 

The device can be built for 
an estimated $20 per seat. 
Singer's preliminary comput- 
er simulalions (below, imple- 
mented on ADAMS software 
at Mechanical Dynamics, 
Inc., ol Ann Arbor, Michigan]' 

suggest that ihe inner seai- 
bell anchor should be at- 
tached to the seal, rather 
lhan anct>ored lo the floor, to 
gel the greatest benelit from 
the system. 
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Solar Module 
Milestone 

ALBUQUERQUE, NM- 

By integrating numerous re- 
finements, Samlia Labs has 
tut i It aniirtMr L'f 12 photuvoL 
Laic c ells Lhkit converts sun to 
electricity with a record 20. 3- 
percent efficiency. 

Key lei l hi? achievement is 
:i unique a mcent nttor Jissem- 
h)y. Above each cell is a Fres- 
nel lens that focuses light an ti 
multiplies it HKLftild, Small, 
secondary concentrators 
then funnel it toward the 
cells. Light that would suir- 
maUy be blocked by metallic 
grid tines that transmit pow- 
er a wav from the colls is in* 



iTECH UPDATE 




CELL WITH 
r^lSMATiC COVER' 



India's module gangs 12 MUton totar celts 
In the most efficient conflgoraflonyet. 



steat! refracted by prismatic 
cell covers. Direct soldering 
of the cells to cupper heat 
spreaders. and an uuLirefleo 
live magnesium fluoride 
coating on the Fresnel lens 



increase efficiency still fur- 
ther. 

Many of the inti ova Lions 
are believed simple enough 
to manufacture for near- 
term commercial, use. 




CONPUc.iwl 
ADHESIVE 



HOUSING 




After Voyager’s Triumph 



NEW YORK. NY— Wilh the 
hardy Voyager 2 oft for parts 
unknown, NASA's Jel Pro- 
pulsion Laboratory is wrap- 
ping up the 1 2-year vigil it 
kept over the craft, and atten- 
tion now turns to the future of 
our evolving space infra- 
structure 

One sign of things to come 
is the recenl launch by Mc- 
Donnell Douglas of the first 
privately owned rocket to 
reach orbit. Hughes contract- 
ed the history- making f Eight to 
toft Marcopoto /. a communi- 
cations satellite they built tor 
a British television firm. 

The rocket used was Mc- 
Donnell Douglas's Della II. 
the newest in a line of vehi- 





ASTRO 1 PAYLOAD 



ULTRAVIOLET ULTRAVIOLET 



IMAGING 

TELESCOPE 



HOPKINS 
ULTRAVIOLET 
TELESCOPE ■ — 




Delta II bearing Mmopoto I de- 
parts Cape Cvuvcrat.SlK of nine 

iOlM(«kcli flrefor liftoff . 



A new world: Voyagef i view of Neptune rewrote the 



cles il has been selling to 
NASA since the early 1960s. 
With three stages, and nine 
strap-on sol id -fuel boosters 
it is able to carry payloads of 
up to 4000 pounds into geo- 
synchronous orbit. 

The Department of Trans- 
portation's commercial 
space office expects at least 
27 more private launches 
through 1993. 

The Space Shuttle, how- 
ever, remains our only ■v, 
option for manned oper- 
ations in space. NASA 
hopes to demonslrate the im- 
portance of this capability 



with the Astro- T mission— Ihe 
first since Challenger 1o use 
the Shuttle's Space lab facili- 
ty . Now scheduled lor April 
launch, Astro-1 will test lour 
instruments that may serve 
as the basis of future cabling 
observatories. Fixed to 
Spacelab's instrument Point- 
ing System will be the Wis- 
consin Ultraviolet Photo- 
polarimeter, the Hopkins 
Ultraviolet Telescope, and 
the Ultraviolet Imaging Tele- 
scope. A fourth, instrument, 
ihe Broad-Band X-Ray Tele- 
scope, will be mounted on an 
independent pointer. It Is 
hoped that correlating UV 
wilh X-ray data will help as- 
tronomers understand the 
varying emissions of phe- 
nomena such as binary star 
systems. 



flBOAD-BAND 
X RAY 

TELESCOPE ^ 



PHOTO- FGL A RlMETER 



| Astro - 1 correlates dma from X-ray and ultraviolet Instruments, 



pe 
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If you're contemplating the purchase of a 4x4 utility vehicle, consider your options. You could pay 
over £35,000 for a Range Rover and impress all your friends. Or you could spend substantially Jess 

ISU7U Troooer *° r an ^ snm ^” X) P er an ^ impress someone far more important . Yourself. 

^ Like the Range Rover, the Trooper offers high glass areas for excellent visi- 

on -f I /] Q biiity and enough interior space to comfortably carry five adults: 
lOji-r U Vet unlike die Range Rover, the Trooper offers you a choice of engines. You 
can get an economical, fuel-injected four-cylinder or opt for a beefier V6. 

And wliile the Range Rover comes with only one type of transmission, the Trooper offers a 
choice between two: a rugged five-speed manual or an optional four-speed automatic transmission. 

Of course, die Range Rover does offer an impressive 70 cubic feet of cargo space 
with its rear seat folded down. But, once again, the Trooper offers you even more. 

The way we see it, there's only one thing keeping 
the Trooper from being the vehicle in vogue. It’s afford- 
able. And thats just not chic. 

H fl.R, P 0 E, 1 ,-u-hidinJJ 4U, \m\W hnnsfrrUilm fieri, ai rtf L \H t Jpt ciUl rtfui+nntf *h WT l tf tear Wff OWiXdl 
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Workplace Tech Helps The Handicapped Compete 



NEW YORK, NY— Compu- 
terized equipment is creating 
new opportunities lor the 
handicapped by enabling 
them to read . write end speak 
more easily. The technology 
opens up professions such 
as lew, computer program- 
ming and engineering that 
would have been inaccessi- 
ble only a few years ago. 

One of the most successful 
devices works as an ultraligh t 
laptop computer for the blind 
and visually impaired Meas- 
uring 8x4x1 in. and weigh- 
ing about a pound, Braille 'n 
Speak replaces rhe display of 
a normal I aptop wi ih a speech 
synthesizer. The user enters 
dala through a 7-key Braille 
keyboard, and orders the 
synthesizer to play il back as 
necessary Able to store up to 



Speech tnlner ikwi graphic Inroporw to headgear sensor Input 



300 pages of copy, the device 
is mo$t commonly used for 
note taking and word pro- 
cessing, bui can perform oitv 
er computer functions as 
well. Paris ere provided to 



ConTmunicflllora equipment tot 
Ihi visually Impaired Includes 
Bra Hie r n Speak \ above), and 
electronic magnffl en { Feft| 



drive printers producing 
Braille or reg ular hard copy 

Another laptop synthesizer 
has bean developed for the 
severely speech impaired. 
Celled Real voice, it simulates 
male or female 
voices, and has an 
LCD readout and 
built-in printer. 

To help the hear- 
ing-impaired team to 
speak, Matsushita 
has developed a sys- 
tem that uses com- 
puter graphics to 
provide visual feed- 



back on pronunciation and 
vocalization. Although the 
machine is now marketed 
only in Japan, research now 
under way in the United 
Stales may adapt il tolhe En- 
glish language. 

The large visually Impaired 
population wiii benefit Irom 
another family of devices thal 
magnify characters up 10 45 
Limes High-resolution 
closed-circuit TV technology 
scans reading matter and 
presents il on 19-in CRT 
monitors Split-screen soft- 
ware provides separate win- 
dows for reading and writing 
simultaneously. People with 
low vision can also operate 
IBM PC -compatibles by load- 
ing a system called LPDQS 
which enlarges on-screen 
characters. Ityl 



Rcafvaicc laptop provides speech im- 
paired with voice, print and LCD outputs. 
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Mars By Balloon 



SAN DIEGO, C A— NASA 
has awarded acnntrjicL to 
study baLlucms us a way of 
transporting instruments 
over the surface of Mars. 



Riding the winds of l he plan- 
et's thin car bun-dioxide at- 
rntjsphert^ Lh-e- balluorLH could 
travel for miles without the 
weight and complexity of a 
wheeled rover* 
Initially developed 
in France, the concept 
ianow being studied by 
Titan Systems, under 
the NASA contract, 
and at other centers 
here and abroad. The 
Soviets are perhaps 
most advanced, with a 
balloon now being de- 
signed for launch in 
19W4. The U.S. will as- 
sist by including data- 
relsy equipment on the 
1 992 Mars Observer 
mission. 



In one concept - darrooni 
might be used to drag an 
insfmmerTted snake over 
Martian surface. 



Handheld 

Locator 



CEDAR RAPIDS, 1A— 
Rockwell International has 
demonstrated a global posi- 
tioning satellite tGPS) re- 
ceiver that fits in the palm of 
your hand. Weighing 8 
ounces without batteries, it 
can determine any location in 
the world to within 18 meters. 

Intended to demonstrate 
new chip technology, the re- 
ceiver incorporates the first 
monolithic microwave inte- 
grated circuit, and uses very 
large-scale integration tech- 



Moekup G PS receiver [above} ti 
Jan 1 * sjz* as wtMklfig urrit |top|. 
showrl partly dlsaiscrri^lrd. 

niquttL The chipB will go inLo 
Ei variety of tiny aids to mili- 
tary navigation, 
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To help prevent 
second heart attacks 
doctors chose Bayer 

4tol. 

For themselves. 



Studies with people who Ve had a heart attack show a regimen of exercise, 
the right foods and an aspirin a day could help save lives. 

We asked doctors if they'd had a prior heart 
attack or unstable angina, which aspirin 
brand they’d take to help prevent a future 
heart attack. Doctors chose Bayer 4 to I for 
themselves over any other brand. 

Doctors know no other brand is 
safer or more effective. Bayer is pure 
aspirin. No caffeine. No sodium. 

And only Bayer has the Toleraid 
micro-coating, so it's easy to swallow. 

Doctors chose Bayer. Ask your 
doctor how Bayer can help you. 



BAYER 



The Wonder Drug That Works Wonders." 
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The STi4 r 5Q0 Ferrari TenUirussn. 

Exclusive ones: Goodyear Ea^le 'Gatovbmck* straw mdixh 



E A 



E S 



G L 





You. are looking at over $1,5 million 
worth of Italian art. Exported from 
Maraneilo to America on just one make 
of tires: Goodyear Eagles. 

As the engineers 
at Ferrari know, 
there really is a 
difference in high- 
performance rites. 

It is a difference 
that ultimately 
shows itself in the 
"contact patches" of your tires, where your 
car meets, grips and responds to the road. 

Which may help to explain why every 
185 mph Ferrari Tcstarossa that comes to 
America does soon Goodyear Eagle street 
rad nils. Exclusively. 

And why the one-of-a-kind, SI. 5 million 
Ferrari PPG Pace Car also uses Goodyear 
Eagle street radials. Exclusively. 

Because Goodyear makes better high- 
performance tires. For the track. For the 
street. For virtually every performance car. 

As Ferrari knows, the finest examples 
of automotive technology deserve the 
finest examples of high-performance tire 
technology. 

Which explains why these Ferraris 
come on Goodyear Eagles. Exclusively, 

for fl frw w Of CTltfflr trr "ruTwyfJ^pfl yuu m?r 

trrr^wntr 7"hi:’ fFfflJcTjiw 

Tln; ft ffuipber f7o*npiiJi|n Hfl flax PJ^5 l Afcjrun, Ohm 




BECAUSE THERE REALLY IS A DIFFERENCE 




A Uoodyvar fiVlpJV 
"contact patch? Wherv 
an Ebgte cfftrjicuifllrflfe? 
its superiority, 
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BY JIM DUNNE 



New Camera, Firebird Revealed 




|0U CAN forget all 
[ t haat> rumors you’ve 
Ihccn hearing about 

GM discontinuing’ the Ca- 
mara/ Fire bird line. As the 
spy shots on this page indi 
cate, styling work is virtually , 
complete nn replacements 
for the current F-cars, which 
have been in production for 
over eight years now. 

The new cars are sched- 
uled to debut In late ’92 us 
1 Siftft models, and have scored 



Next-generation Camara reflect* 
evolutionary change. 



«r 



well with consumer clinics, 

Chevy hnss Jim Perkins 
Bays that r_he Camaro proto- 
type has tested extremely 
.strong, 

11 People walked out just 
raving about that car," he 
said.. 

One nf the reasons Perkins 
and l he rest of Chevy man- 
agement is so adamant about 



retaining Camaro is simple. 
Market study after market 
study show that Cunaro is 
the best known name in 
Chevy r lineup, Asa result p 
Chevy has no intention of 
letting the name go, even 
though current Camaro sales 
are on Ly abei u [ ] 25 M H 1 ea rs , 
which are down from a 
4 00,000 -car peak. 

Citing stronger competi- 
tion. Chevy sales executives 
don't expect the new car to 



sell more than 250,000 units a 
year, but dealers also love 
the Camara for its ability to 
help build ahow mom traffic. 

Although GM had a welt- 
advanced program for a 
front-drive F-car replace- 
ment a few years back, the 
new Carnaro Eind Firebird 
will he rear-drivers. 



prototype cars represent an 
evolutionary atop forward 
from the current F- bodies, 
although both also embody 
some styling themes from re- 
cent divisional show ears. 

The Firebird, in particu- 
lar, shows Banshee show car 
influences in the front-end 
treatment. 

As wit h the current can*, 
the nose will be one of the 
main points of difference 
between Camaro and Fire- 



bird, Chevy will stick with 
exposed headlights while the 
Firebird lights are hidden. 

Mustang 

Dilemma 

With Chevy gearing up to 
launch what seems to be an 
obvious winner, Ford is 
wrestling with the dilemma 
of how to handle the next 
generation of its popular 
Mustang. 

The big problem is that 
Ford would like very much to 
retire the Mustang's current 
Fox platform in favor of 
something more up to dale. 
However if a rear-drive lay- 
out is to be used, that leaves 
only one option — the Thun- 
derbird/Cougar chassis, 
which is 12.5 in. longer and 
substantially heavier. 

Developing a new chassis 
for the Mustang alone is un- 
likely, since Mustang sales* 
— less then 200,000 in 
1989 — wouldn't justify the 
investment. 

New Deal 
At Olds 

In a move that could have 
far-reaching consequences, 



Old&mobile has added a new* 
wrinkle to its sales policies. 

If an Olds buyer is dissatis- 
fied with his or her purchase 
in the first 30 days or 1500 
miles „ the car can be re- 
turned and the price of the 
purchase applied to another 
new Oldsmohile. 

Owners who decide that 
they want to Lake advantage 
of the new policy aren’t 
restricted to the same model. 

Leri by division manager 
Midtael Lash, who previous- 
ly helped restore Pontiac to 
good health, the program has 
already been a strong image- 
builder for Oldsmobile, And 
it r s also been a good gamble 
— the number ofOldsmobiles 
that have been returned is 
quite f mall so far. 

41 Less than one-half of 1 
percent used this offer in 
*89, " claims Losh. 

Lo&h says that only half of 
the buyers who have re- 
turned cars stayed with ihe 
same model on the reorder 
phase of the deal. 

Olds plans to continue the 
program at least through the 
1990 model year. 

f P&mr t u m l&page 




As Lhe photos show, both 




The IV53 Firebird Indicate! strong Influence of Banshee show car. 
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II your engine degreasers not cutting II, tel off 
some steam. 

From this big can comes the best there is. 

With an advanced cleaning formula that cuts 
Ihrough engine dirt and grease better than any- 
thing you've ever used. 

With more active ingredients than the 
competition, twenty-five per cent more prod 
k net than the leading brand, so one can 
V v cleans your entire engine , And , with a 

handy spray-any-way valve that cleans 
ha rd-to-reach spots w i ( h ease . 

It your engine de greaser’s just 
, W not cutting it, maybe it's time you let 
t W off some serious steam. With new 

Steam K Premium’" XTRA DUTY* 
Engine Cleaner Degrease r. 
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A/wctwr Duality PivMutt dr 
Ptmnlnil Products Company 
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SIERRA 



W hen it comes to pick- 
ups, some buyers set 
their sights higher. 
One took at the 1990 Sierra, and 
you'll see why that suits us at 
GMC Truck just fine. 

Sierra is the full-see pickup 
bom and bred to be nothing less 
than the best truck we can bring 
you. Able to go just about any- 
where, with shin-on-the-fly four- 
wheel drive and the unmatched 
standard muscle and torque of 
the 43-liter Vortec V-6. Then 
stop just as surely with rear- 
wheel anti-lock brakes. There's 
even a new sport handling pack- 
age available, with special low- 
profile tines and gas-charged 
Bilstein shocks. 

Of course. Sierra's also big on 
comfort. And its advanced, aero- 
dynamic styling is so far ahead 
or its competition, 4-Wheel & 
Off-Road magazine said, "it is 
new the benchmark against 
which all other products are 
being measured " 

The 1990 Sierra from GMC 
Truck. It's the one pickup every 
other truck on the road has to 
live up to. 

For a catalog and the name 
of your nearest dealer, call 
1-800-VALUE90 
(1 -800-825-8390). 



Genera Motors torporaSion 
GM and Sierra an Irademarksol General 
Motors Corporation. All fights rera-ned 

LeT* get it together buddeup. 




{hurt ,Srftai4 



©H GMCtRUCK 
It's not just a truck any more,® 



DEI hQIT SPY REPORT f€ontwuedfmt7ipGge£$) 

Sounds Of SflcnCC go r Boston, Philadelphia and the Dis- 



How do you make a quiet ear even more 
quiet? Engineers on the Lincoln Town 
ear had this problem an designing the 
new l&W model. 

Mule the old Town Car was one of the 
quietest on the road, the development 
tearing found three ways to reduce noise 
even more. 

Wind noise was a definite problem 
that presented opportunities. They at- 
tacked that in the design of the body and 
flush-fitting window glass that reduced 
eddies and turbulence. 

Adding stayer of acoustical insulation 
in the floorpan out down on engine and 
transmission noise, and a new tread de- 
sign by Michelin reduced tire hum, 

Finally, adding air springs to the rear 
suspension reduced ride harshness and 
cut down on suspension noise. 

ZR-T Ragtop 

: Anticipated from the beginning of the 
Corvette ZR-1 superear program, a 
convertible version is currently under- 
going testing at GM proving grounds in 
Michigan and Arizona. 

Although Chevy produces L-98 Cor- 
vette convertibles on regular factory 
assembly lint% the ZR-1 version will 
probably be farmed out to a specialty 
shop for production. 

Insiders, expect the droplop ZIM to 
show up in 1991 new model introduc- 
tions next fail. Look for a price even 
higher than the ZR-1 coupe, probably 
well over $60,000. 

The current ZR-Ts $58,995, is the 
highest list price ever posted for an 
American production car. Neverthe- 
less. Chevy expects to move WJQ of its 
supercars during the 1990 model year. 

The Storm's Apex 

Chevy jj.asi» to add a new katnmback 
model to its Geo Storm lineup for the 
1991 model year. 

Styling wilt differ from the current 
sporty look of the other Storm models, 
principally by a squared-off rear end 
that lends a miniature station wagon 
appearance to the car. 

Side glass wraps up into the roof a 
couple indies imparting an open, light- 
weight appearance. 

The Storm family is built for General 
Motors by fsuzu. 

Ltixo Locales 

A recent Audi demographic Study has 
pinpointed the areas where you're most 
likely to see a relatively high percentage 
of luxury cars — the $40 ,000 and up 
variety — in the traffic mix. 

Audi’s survey indicates that fully one- 
third of all luxury car sales are made by 
dealers in the Los Angeles and New 
York metropolitan areas. 

Add in Miami. Han Francisco, Chica- 



triet of Columbia and you account for 
almost all the country's luxury car sales. 

Chevy 5aturn7 

Chevrolet insiders confirm that the di- 
vision has discussed the possibility of a 
new small Chevy emerging from the 
new Saturn plant located in Spring Hill, 
Tennessee. 

Saturn management is deferring that 
possibility for now, preferring to con- 
centrate all its manufacturing expertise 
on the new Saturn cars that will roll out 
next fall. 

However, once the plant is up and 
running smoothly, the Chevy request 
will probably get a rehearing. 

Reatta Ratios 

Rancid ora enthusiastic response! auto 
shows., Euick is optimistic about the fu- 
ture of its new Reutta convertible. 

Insiders say the sales ratio could go as 
high as 50/50 between coupes and con- 
vertibles, a ratio the division is ready to 
meet, ibajiks to flexible manufacturing 
techniques. 

B-uiek plans to a] low demand to die- 
tate build priorities. 

The Persistence 
Of Viper 

Although rumors persist of its demise. 
Viper, Chrysleris throwback s port# 
roadster, continues to move toward the 
possibility of production P 

The Cobraesque show car has been 
making the rounds with a VI0 engine, 
which is definitely part of Chrysler^ 
powertrain program, although the pro- 
duction roadster could wind up with a 
V8 engine 

The bstsic plan is to keep the ear as 
pimple as possibly Plenty of power, 
straightforward suspension, no turbos, 
no electronically controlled shocks and 
certainly no traction control. 

IF Viper stays on schedule, look for a 
Sate 1992 launch m a ‘93 model. 

ABSForAlf 

GM engineers are talking about a plan lo 
provide antilock braking systems in all 
General Motors cars and light trucks in 
the notdoo-distant future. 

Uelco Mo rain, the General's brake 
subsidiary, has developed a low-cost 
anti lock system for use on all GM vehi- 
cles, The plan is to put rear- wheel AHS 
systems on a number of vehicles initially 
and phase in 4- wheel systems as time 
goes on. 

GM ha^ a couple good reasons for in- 
stituting such a program. First, some 
insurance companies are giving premi- 
um breaks to A B Equipped cars. 

Second, and more important, GM ex- 
pects antilock systems to be federally 
mandated by the mid-l SWte, w 
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Introducing the new ESCORT 




New technology makes this radar detector 
perform unlike any other in the world 



In 1976 wq Introduced the wiglml ESCORT lis 
ift'hrroi^ changri the sen™ of 
radar deteoieifi former 

M ihe lime, Car and Driver s.tnl, “ft you can 
imagine the Turbo Porsche of radar deiecron. this 
t iL. lts a brilliantly cortcerved d*lce. In no m 
did any of [he OLher de^ecl-ors e™ come close ' 
But that was lust [he beginning. 

Our slralegy 

Since then, we 've crniiinugudy advanced the 
same* of iradar warning by encouragihg our 
engineers io spend their rime on only one thing 
imprevmg performance Because of this program, 
ESCORT and REPORT haw urwqualkd reputaSi/Gfa 
for performance, winning lest after tel 

But we ve never siapped striving for mother 
quantum leap, a revulutron in technology that 
could redefine raiy detection again And now 
we’v? done ll. The key is a new technology- DSP 
IriCftiUbte ifchnnlugy 
DSP Is Digital Signal Processing, a technology 
vtnuallv unheard of in peiwnal dectronlo, toi 
used m many exotic elearonie devices 
DSP is used by I HA5A to create detailed *p3ce 
phtfog from blurry trmgs. It's used by irnhcan radar 
in distinguish enemy aircraft from, friendly air- 
trait. El s used to deliw sharp uiiagjs of intanal body 
tissue from medical scanners And now we re using 
DSP lo find radar sipals m weak 10 be 
#PKt«l by con^clonaE technology 

far Iwnt tif EMEKTs DUP mufri' 

■j Ufa 1 . rtrtllHiT Jfl Mfi e 'H bit jWttoiW 

MCmSFxw?*- tipehir 
mtlittm /MiTiafmj per seamd. 

How It wnrM 

Our new ESCORT'S DSP circuitry samples 
incoming radar signals ^0,000 rimes a second, 
slicing them inEo dscrele hits of Information. This 
Lnfcdmanon is ihen dlpizf-d and cnnimuously 
analyzed by what Is essentially an incredibly fast 
Enlemal signal recognition computer 



Rrrthihrmigh performance 

The new ESCORT* I£iP cimiitn was devtkjped 
using everything wy ve learned about advanced: 
radar detection. The end result is inaudible 
The new E&CtfkTs jcMurad signal proossmg 
provides an incredible increase in sertiiiitdrv on 
both bands. Quite simply, this means than ihe 
new ESCORT pltte up radar signals much further 
away than was ever before possible 

In fad. nol since we Introduced the first 
ESCORT has there been a performance unpreneman 
tike lhis But there's more. 

Complete warning system 
The new ESCORT Jceeps vou folly informed 
with a triable audible warning with adjustable 
volume, and di fforent iwifs for X and K hands And 
both a Afoie arid a new Aum-Muie fonetta 
Fw visual warning (litre's an alert lamp and 
ten-segment SEgna! strength nu-ter, bah dimmed 
to sun ambient lighting There's also a Dari: mode 
for more discrete operrufon. 

ESCORT is hfiml in a heal treated aluminum 
fNMin£ fcrtish&i ifl fow-gjare black, wi c imrediblv 
compact nnh V high and JIA* wide AmtevYsy 
Hung ™ need is included 
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Thf ftnr ercTKT a ondV a finrtmn nffa draftin' nnjnW 



Evmllunig Included 

Tfe new LSD 0 RT com* complete with vtstnr 
dip and atliuslahle windshield mnunt, and pnwe-r 
cords to suit any iimaSlation i hoth a coiled and a 
straight coed lhat plug inm ^nur iLghier, and a 
cord for ±mi wiring into your cars electrical 
sjstem. if ™ prefer i 

There also a kuher carrying ease, ml a 
comprehensive owner s haninok ESCORT also 
incorporates mir m'nlutionariTsLgiial Keyscoitliy 
system f see sidebar foe (he hill story K 



Sa.(L>faelinn guaranteed 

^e only sell ESCORT direct from siu fattnry to 
mu. and w^e guaramee your saLlsfactimi To order, 
just call us Toll-free. .After you receive EXTORT, if 
you re tiett cnnpInEly sadsted within JO day*, 
just return ii refend aJI of jour nwniy and 
your reium shipping cusis no qutsiions asked 
There are no hidden charg* 

The nr*- ESCORT ouipefforms jm oihrr radar 
delficior in ihe world But don i take our word 
for is Order today and see for younsdf. 



Bad news for thieves: 

A n-fiw hcwHt ftfti* <n hhv ESCORT and SDtO 
shIjbi ThlM Di lllfla um Ed utvqh lut ih* riahrfnl 
mnmf. Hfln'i haw il worn: 

Ttii t'fUm ii fuklr *atDRi*tk ms *nt tv >m 
tncJu dwd with fom mw ndv r rfsliciar Ii « lirnf 
Bltttronic "Uipilil Kay"' In gut hi four kiy ring !&■• 
Ih* mm phqte aaeva Mil The cutIWIV <1 rig hi I 
Abthii tnry tws yodj imctof'i clrcalrrv 
will mnpi yflu io iiiitn your O^ntl Kiv into i tfffeil 
inefc un ruvr director, ind turn four ditodiH on. 
Altar conlirminf thil ruu mad thi njhl Kay, yaur 
frlvddr iriM reset in lacfc ind will bn midi 1 m 
Ewn mart menlha si uh. Thili all Him ii In ii 



May we help you? escort and 

SOiJf) hrlng total lv new lechnolt^ie to raiLu 
warning, But there's one thing wt didn't changf. 
Our system of«Hingdlnci tom our factory tow 
Juh call us lolS-fow, One of our radar e^pem 
will he glad to answer your qmstioie or take your 
nrder. .And remember, nur .MJ day ! trial Lees ™ 
tn new ESCORT or SOLO at no ruin Call today 



ESCOBTg^ 

Ohio resident add cwiah t 
SI 7 . 7 D sale tan CwLffi i« 

Prices slighily 
higher In Canada 









A new land of radar detector— 
No power cord 



If ymjTC a tabes fcavder, always sWildiing 
krttWBrn carv acul using ten Sals in distam cm Its. 
you need ihe most conuerdeni wtkr detector 
tmi m\*t cteteetore hsrue dwarcbeen k» 
iintri Mml Ibc irnueHng. Lntfl now 
First liiinip. firm 

After years d dmiopmoiL we n? IniPnUctng 
SL-lf powered S 03 J 0 . ][ ta the same lonjprwige 
wamiflK it our itai- winning RteffiTOSTT. and it's 
twn smaller (Only -%' ,i hij^li mi JVwhfcj, Rue 
immbhfe performance dm rtK breddimj^ 



Hfl^UTer, Far id m&nnw whu dcnn‘t hivi lti» i\tfii 
^ tlifra lihrjuMiidi of ditftrprrt PigiEpE 
KtrKfn thp r^tr detpct&r limply ntm'c irtri;. Mi 
Miprt'l lillli Kvndrfiic ■ nun Eus Mr ■ Itinl in lioil 
yarn radar riftsc tw il he cin'E anil 0. And tf b 
UdIh f SHORT n 5Q|U ii mr nlurnBd In UR Pm 
i*rvk«. mV imnnlEitiiy ««u«e m Ml you titra 

rtip&Mad Ihfl ttah l« WJ 

MUnJIigh nulhing is IHillt "(lurfi- 
praor" Gut niw Gigli 1 1 R*v ir 
□irllr ivilBm will heip Raba 
ypu* new ESCORT 
tv 54UD pun <"+ 



Revolutionary comeniefK-e 

SOLO is? I lie Flsr-l Mif-ixiMTHl supertKrenyJyni 1 
radar dAtaon |wit ntoumt Ii jour vwt nr 
whiridiiekl and turn it on Its c2i;u simple. 

SOLO doesn't noed a power coni. p\harger, nr 
add-on totery jsaefc. b> itnraritaMt deti^i qpemts 
shoal 300 hnufl nn ;l 5inrfe9M Lithium battery 
(or SO \mun m ± £ ijjiLlani .UValint y Pur mosi 
drivers lhat's semi mnnrhus of int. 

at fiirlir llufi 
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CaU Toll Free 1-800-543-1608 

(.24 hours tdsy, 7 daw u weei> 



■ Ml "UlhniD lAlUlim 

far mwJ fSirm ff STJ^' ^jt-i .vrii 1 iksf,' .bttctW girjJtfJn 

lolal performance 

Unliki! most hat^ry powered devises, SOLO 
maintains Full performance over its full 
banery Lite. And when )m Anally need io 
nijta list* butwry, Sflli t idh you ftw hous m 
x iii lv sa x i hj tat? pkflty of Eime eq plan ahead 
tediess ir> say r dm 1 was only one way to 
wl [-powered SOLO aifcdliiy. StBlinj; wilii a 
dean sheei af pjptf. out pi^tu±rs hint Lbiigned 
the mtfit efficient superheterodyne radar detLiior 
m ihe world. SOLO uses cmiL 1 , 1% of the |rioww of a 
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Or cnaU us yvur order. 

□nrinruui Micraware 
► L>epL tofeD? 

One Micn-jirave Him 
CinEinnaii, Ohio 45249 



SELF P DtfEHF P 

SOLO 

■MAH MCEtyEfl 



SOLO $545 

Ohte rskkrus \>M 
S2ll ’Ll saLe-i iis 

lYira s]i||fn]y 
hitler In CaniUk 



cnfiXTintuanal radar delect or. 

Incredible technology 

Tlw advances that made SOIO posstLIe wnuid 
LlII this piRe.huE here's, i brief aidlfift Aniradar- 
mrwJ GaAs FU mjcniw^e esceII arur, ft«r nenom 
CIV10S intesnbdcijniiti, seva'i draul tKKinb. and 
hundreds nf SMO ctunpEmerit contmLIed by a 
QJOft miLtcTpnX^jf ;uid pcrtvtml hy ;i dfjdfal 
power supply AH cunlaiEud in u llim wall mag- 
nesium lratiSEMR fur Incmlitde Mn/n^tli ueh! hgfil- 
ness (just ounce cump3ele ^(h battery f 



Standard equipment 

MJLCJ \m all nf ihii ikbTinccd Fctmares- w? 
plomerHl wlih ESCORT ami PASSPORT Variable 
cue audKi wamiriK, wiili unljufliablt 1 volutne and 
dl brail nines Sr K ami K hawk An akri tamp 
and itu^qpwnt lil> m^ijL mtier, both 

lUitomallcaJly dimtned in suit ambleni lighiinn- 
And j DarkmcKfc fnefttn moredisertLenpeoulfin. 

In addition. SOIjD has both a Mute switch 
and a new Auio-Mutt function iJiat anbmalkailty 
r^iibc^ die audio to a Lower lt?rei after i]ie initial 
alen Tlwe s even a speetd bajcnery-savtir nroin 
lh.il lum?i SOLA? off if you fardel Eo, 

And m new Digital Key security sxsEeni 
megais «irr SOIX? will be f>i lllllf u* Eo anytmc 
but you | see slddrar fir Lhe full story j. 

ny a mTrirTtfniwr} 
JWtflT . 1 W/J 1 BkT Aft] 

££T^ ilwrw'ft? rfirrttft ft 
a Mi amJt hf/ani 

The cu*npJete pyck^c 

SOLO comes complete wjih cverydnng ym 
nmS. .An irtkuktod vtsw clip that opens wide kv 
patkkil vbinLka folds flat 6ir OTMnbiE 
A windshield matmt ihaieuily ad|us& for diffcnsm 
wtncUitrfd afbda. A leather pouch for ftmday 

use, .and i ir.Lvcl case for taking SOIL) wnh ym 
m irtps And nf onursc. we include twn halEmrts, 
b 6th Li I llhtum and an aik j| I ne. to gt-L you started. 

Factory direct 

HV; only sell SOLO diren from uur factocy^ to 
you. Jiiht call us lo Mikir. nr for msire 

information And wt ^ij;iriinELr ymn satisfadiwi. 
If ytw nc nut compliftrfy satisfied in day?, just 
return SOLO for n foLI refund. SOLO is also hacked 
by nur one yvit Jmtiied wttrrciuFy. 

Somf ptopk will see SOLO as a cotivenicriot 
ImsikElinturii' hui ^ consider tte petformwice 
attamiugi? nf Liarlng a nukr detector you'll uw 
iwry lime you in j«ur car. 
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SCIENCE 



BY ABE DANE 



New Imax Opens At The Smithsonian 



□ H E remarkable Imax 
camera continues to 
go where few can fol- 
low, and bring back pictures 
— stunning 5-fllory-higb 
moving pictures— that make 
reality seem drab by compar- 
ison, A new double feature 
which is now showing at the 
Smithsonian's Air & Space 
Museum uses the large- for- 
mat Him technnSogy to good 
advantage. 

Leading off the twin-bill is 
“To The Limit," an explora- 
tion of the biological mecha- 
nism behind world-class 
athletic performance. The 
film intercuts footage of 
three top athletes in action 
with endoscopic shuts that 
probe the passages of the 
card in vascular system. 

One of the best sequences 
duplicates with alarming 
| fidelity the experience of 
Swiss Olympic skiing cham- 
pion Maria Walliser as she 
runs the downhill. Dizzying 
speed is a sensation that 
Imax conveys especially 
well r and there's plenty of it 
in the jumps, high-ti turns 
and plummeting sthusses of 
Waliisers EitJ-mph descent. 
Three specially designed 
camera rnuunts maneuvered 
by skie rs shot the footage. 

' J To The Limit" is paired 
with "Speed." an earlier film 
by the same company, Mac- 
Gillivray Freeman. Narrat- 
ed by author Janies Burke. it 
follows man's progress from 
a 27-mph run to the 36,791- 
mph return of Apotto X from 
the Moon, showing all sorts 
of good-looking, go- fast gear 
along the w r ay. 

Tw r o gripes: The footage of 
the HR-71 Blackbird spy- 
plane is tantaJizingly brief. 
One can never see enough of 
this elusive 21 93-mph craft, 
in my opinion. Also, in both 
films, thediffereni subjects 
sometimes seem Ic^sely con- 
nected^ and the transitions 
between them contrived. 




Imax camera looks hack from belly at Blue Angel In 500-rnpti delta 
rol l fleftjt and views tendons supporting die heart s Interior [right |l 



But plot is not the point with 
these movies. They're more 
like magnificently illustrated 
coffee-table books of Lhe film 
world. 

Showing Friday*. Satur- 
days and Sundays at 7 pm, 
the feature will continue 
through the spring. 

A Bigger Pi 

In. the quiet world of mat he- 
mu Lies, something big las 
brewing. It's pi. The endless 
number representing the ra- 
tio of a circled circumference 
to its diameter has now been 
calculated out to a billion 
digits by a pair of Columbia 
University professors. Their 
feat ia just the latest a urge 
forward in a steadily escalat- 



ing international pi race. 

The previous, record of 539 
million digits was set in July 
by a Japanese team using a 
Hitachi supercomputer. 
Rather than answer the chal- 
lenge with the hottest new 
equipment, new record- 
holder* Gregory and Da v if I 
Chtidnovsky used a highly ef- 
ficient algorithm oft heir own 
design to coax world- beating 
performance from a pair of 
relatively commonplace IBM 
3090 supercomputers. 

Why go to such lengths? 
I^ecause iL h s difficult. fur one 
thing. Infinite, or transcen- 
dental, numbers such as pi 
provide a uniquely strenuous 
proving ground for comput- 
ers and software. A single 




ChucJnaviky brothers ditpEny a graphic of pi's flm million digits 



error— caused by a stray 
cosmic particle or power 
surge — throws off the calcu- 
lation in ways that show up in 
the final result. 

The Chudnovakys* algo- 
rithm has the advantage of 
checking its o wn result* as il 
goes. U is also able to tack 
new numbers on the end of 
the string, Without recalcu- 
lating all the previous ones. 

The Chudnovskys eXpecL 
the huge number- hand ling 
capabilities of the algorithm 
to he of use in weather pre- 
diction, aerodynamic simula- 
tions and image processing. 

Super kids 

Accomplishments like the 
new pi record take more than 
high-priced hardware. If su- 
percomputers are to play the 
role they should in onir fu- 
ture, the next generation of 
scientists must be trained Lo 
use them. That's the point 
behind SuperQuest, a pro* 
gram that gives a few se- 
lected high school students 
access to these mukimi] non- 
dollar machines. 

Teams whose proposals 
were selected from a nation- 
wide pool of applicants spent 
twn weeks at the Cornell Na- 
tional Supercomp uting Fa- 
cility this summer. There, 
Lhcy worked with instructors 
to refine their experiments 
and w r ork siut programming. 

The annual contest almost 
died Lhisyear, because for- 
mer sponsor ETA systems 
went [jut of business. But 
quick offers of support from 
Lhe National Science Fe»u fi- 
liation, Cornell and IBM 
saved it just in time. 

Now back in school, the 
students continue their work 
by remute hookup in Cornell 
and it’* time the next batch of 
sujierkids got busy on thejr 
applications. For details, 
contact Ann Rcdrlfc, Cornell 
Theory Center, 265 Olin 
Hall, Ithaca, NY 1485a KM 
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WHY BUY A NEW CAR 
WHEN YOU DON'T HAVE TO? 



You've seen the pnca pi new cars, They 
go up every year! Cars get flimsier 
prices get higher, it never seems to end 
There are -lofts of reasons to keep ihai nice 
car of yours on the road as long as pos- 
sible 

Now it's easy Eo make your engine run 
belter, Iasi longer. Jus! addTUF DIL ro 
She crankcase You don! have to shake 
ihecontainer or add an engine flush J ust 
pour it In and drive away 
Your throttle wrll get silky smooth . ec- 
oeferattcn wil improve. One customer 
said his car ttakys olf like a "cared rabbit 
TUFOIL works wonders lor all known en - 
gine oils. It's actually slipperier than 
Teflon H (according to a famous US 
gove-rment laboratory.) 

You'll get astonishingly fast slabs on 
cold mornings with both diesels and gas 
engines. The Canadian government 
tested TUFOIL si rt's cdd regions tab 
They showed I lister cranking and sig- 
nificant fuel savings with TUFOIL 
E keep getting telephone cells from 
owners of very expensive German 
diesate wanting to buy stock in our com- 
pany They say rheir diesefe are ac- 
celeralmg like nothing they Ye eve* seen 
before One sari he dbesn'i have to down 
shift any more on an annoying hilf In hbs 
area. 

Your car can have warn pewer like 
that too 

What about additives that cfoim to be 
one Ufa treatments that will Last ihe life Of 
an engine? Well, I've been following the 
scientific literature on lubrication for every 
long lime. As far as I knew, there ren'i a 
shred of scientific evidence for such a 
claim So don't believe it I 



USE Tuf oif 

AND YOUR ENGINE 
WILL LAST... AND 
LAST... AND LAST! 




try one & oz some of tufqil 

FOR 30 DAYS Off 1000 MILES 



tf you don't notice quteler -smoother 
qpe ration, quicker si atttng. snappy ac- 
celeration. Just send us prool ol purchase 
with a note describing the year and make 
□I your car.Woll refund your money im- 
mediately- 

Send Pot TUFOtL today and prove to 
yoursell the amazing increase in your 
car's performance Rfl in the coupon 
today or call TOLL-FREE any hme 24 
hours a day 

1 - 600 - 922 - 0075 . 

fm New Jersey calf 201 625 SUO} M 




□ ONE GALLON cr&dl 16 cars lor 
Si 25.00 (plus i& DO snipning and 
handling ) 



We ship within days! 

'Offlclhs gingi«aottlfp<«» BIG SAVINGS 



r p.-:e ■ Products tassel on tufqil technotogv Check 

| ons with each order or 2 bottles or a qubjI Chock 2 for each 
] gallon order Valuea range Irom $3,943 Id $9.95. 

j □ TUFOIL Gun-Coal — Sopor rusl inhifritad. iflHMlh action 
[ □ TUFOIL Compu-Lube — Low visCDMly iQf co«K3uter 

m*chan«n« 

I P TUFOIL Lightning G-roaso — Ea<a\y Sheared gr&ase fpr 
insitumanta 

I □ TUFOIL LubiE-B — Gaherai purpOBO, htm^Ehtilel use 
lubricant 

I FREE brochures. . 

j □ 3fl Questions /Answer s abOol TUFOIL 
I D "Fun with SuperconducbOfs"— w&>& leadi n-g [hsr field 



rush my TUf OIL order: 

□ ONE 8 ol. ooM! e . Iroal or-o car for 

$14 25 (plus $3.5d shipping and 
hand ling | Soe m one y bock 
guarantee-. 

□ twO fl oi. bottles . . IreaitwD cars 

for $25.00 iplus $4 DO shipping 
and handllfiSJ SAVE $e.0b 

P ONE OuSil bonle IrME 4 £14 
ter $34-95 (plDi $4.00 flipping 
and handling} 



Stef te fe*c *U£& &t*/ 

Engines Last longer wilh TUFOIL.. Our 
1976- 47B T-EJird is nw al 190.000 males 
and purring. 

A bunch of customers' cars have now 
passed 250 h 0Q0 mites. 

Several months ago, a nice man I'd 
never seen before walked into my office, 
big smile on his face, sal down and said . 
Would you believe TftQ.QQG mass on a 
Tuioit engine? 1 He wen! on to rave about 
how well his engine has been running alt 
these- years 1 couldn't gel a word in 
edgewise 

II made me very proud. 

Recently, a truck driver called in with 
over I.DOG.OGQ miles on a diesel using 
TUFOIL -Wow I 

A customer from Vermont added 10% 
TUFOIL to hbs sticky mechanical irans* 
mission, called In and said he couldn't 
befieva it, Shifting is like slic=ng butter 
nowr, he sakJ. 

SAAB owners are writing letters praising 
TUFOtL in iheir 'NINES" magazine. They 
report spectacular improvements in iheir 
engines and transrrkssicpnsl 

Don! lorgptl TUFOIL is the result of 
over IS years Df research and davelop- 
mant. The U.S. government has 
awarded us B parents so far„-S0 have 
Germany, England, France and Canada 

^a.5 !>:-■ !| jr-';3ns fitsr, sJplc, 

One customer put it nicely when he said. 

*You can hear ii. you can Teel HP 

PS-Our loyal customers wrote this ad 
for us Its full of thek commenls t 
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Upper Saddle River. NJ. 07454 

My chHl nr money order tor J B , «f 

QuiUt my cren.l crjiJ 

□ Ajntifpms □ MaswfCsrd □ Visa 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



Recharging Santa's Helpers 



ECEMBER IS upon 
us, with its end-of- 
year holidays. As the 
number of shopping days di- 
minishes , so does the supply 
of electronics items that peo- 
ple will give and receive. So 
many of these are battery 
powered, it is amazing that 
any A A, € or I> batteries are 
left on the shelves. 

According to Evoready 
Battery, 25 percent of al] the 
batteries purchased in a year 
are bought in November anti 
December. This year, holi- 
day shoppers will spend 
about $Hf.W million on nearly 
hulf-a-billion batteries. It's u 
good bet that many of those 
dry cells will go into toys, for 
kids of all ages* am] that 
they'll run dry before the 
Earth completes one revolu- 
tion on its axis. 

For the many households 
that use HK1 or more batter- 
ies a year, rechargeable* 
make sense. But the 7 Lo 14 
hours they take to recharge 
has often been a drawback. 
Now, Eveready has the pro- 
cess down to a single hour 
with its Generator series of 
chargers and cells. 

The compact charger, for 
up to four A A cells, costs $40. 
The larger model recharges 
any combination of four A A, 
C or D cells and costs $50. 
Two-packs of Generator bat- 
teries range from $8 to $1<X 
Though the General or charg- 
er can he used to restore oth- 
er typf fc s of rechargeable 




batteries, these require 7 
hours. A Generator A A cell 
has a 2500-huiir lifetime, ac- 
cording to Eveready, com- 
pared to about 25 hours for an 
alkaline A A cell 

Have Sound, 

Will Travel 

One voracious consumer of 
batteries is the personal 
stereo — that i&, the portable 
cassette or CD player with 
headphones. And while 
they're fine for personal con- 
certs, you need a boombox 
type portable system, when 
you want to share music with 
others cm the go. 

Bcmdwelt Industrial Co- 
has a way to get more use 
from ynlir headphone sys- 
tem. The company's MC-100 
portable sound system (81 UG) 
comes with everything ex- 
cept the music source. Just 
plug your personal CD nr 
cassette player into the MG- 
IDO's special compartment 
and you've goL tunes to 
sh are. 

The compact, 12-pound 
sysLem has a builL-in 5Q- 
watts-per-channel amp that 
powers a pair of detachable 
speakers with 4.5-in. bass 
woofers and 1,5-in. treble 
tweeters. The sound wax 
quite clean on the model we 
evaluated p and the speaker ■■ 
amp combo could be driven 
pretty loudly before any ob- 
jectionable distortion set in. 

Other features of the MC- 
1OT include bass, treble and 





volume controls, mi- 
crophone inputs and 
a storage compart- 
ment for cassettes or 
CDs, The MC-100 
runs off t he supplied 
AC-tu-DC adapter, a 
car battery, or Id D 
cells. A companion 
piece, the M A-100 
(SI 10) consists solely 
of the amplified 
speakers, and runs 
off AC or car battery 
only, 

DAT For 
90— Maybe 

The lung- running 
dispute between the 
record industry and 
hi-fi manufacturers 
over digital audio 
tape (DAT) record- 
ers appears to be 
over. But how soon 
DAT machines will 
appear on store 
shelves is an unan- 
swerable question. 

Perturbed by 
DATs ability to re- 
cord perfect digital 
duplicates of a Compact Disc, 
the record industry lobbied 
hard against the product's in- 
troduction to the U.S, Now, 
a compromise between the 
two groups clears the way for 
DAT soles. But your ability 
to make DAT copies of your 
DAT recordings will be se- 
verely limited. 

According to the agree- 
ment, DAT recorders will 
incorporate an anticopying 
safeguard called a Serial 
Copy Management System. 
This ini eg rated circuit will 
allow you to make one digital 
tape copy of a CD or prere- 
corded DAT cassette. While 
it does, the SCMS chip re- 
cords a subcode on the copy . 
Should you attempt to make 
a DAT duplicate of the copy, 
the subcode direct that ma- 
chine to disregard your in- 
structions. 



For n cm digital Bounce ma- 
terial. such as live music or 
analog discs amt cassettes, 
the SCMS chip allow* you to 
make two se Hal copies. 

The SCMS is designed to 
prevent high- volume digital 
copying for illegal sale. As 
such, it shouldn't crimp the 
style of the average home 
tupist who might wish to 
make one or two tape copies 
oT a CD for use in a car or 
portable DAT system . 

Despite the DAT agree- 
ment, U,S. introduction re- 
mains a ways off. Music 
companies are in no hurry to 
issue recordings on DAT, a* 
these would compete with 
CDs. And given their cau- 
tious approach to date, hi-fi 
manufacturer* probably 
won't offer machines until 
prerecorded DATs become 
available. m 



32 



POPULAR MECHANICS * DECEMBER ITO9 





r Only NRI gives you a 27” high-resolution 
stereo color TV you build to prepare you for 
today’s video servicing careers. 





You Build a 27 " Stereo TV 

Dufijiji Mu' iiwmhty pn of yniir Aiair 
of-thi-an death /fnith 27" TV, tuu Icam 
n» identify and work with aimpontnii ajtd 
circuits li> tiny actually dtppt-ar In cora- 
rai'in bl draiilry Then through n-SLi. ;nljust- 
im-iiLv .irul experiment yim quickly nu-ter 
pruli-ssiunal troubleshooting and bench 
techniques. 



Become one of America’s most sought- 
after technicians ... put your talents 
and spare time to wort for you in the 
"explosive-growth” world of home 
entertainment electronics. 

Train In state-of-the art video/audio scrv« 
icing and become a fully qualified service 
professional the uniquely successful NRI 
way It's handson training, at home 
deigned around die latest eiectnuiic equip 
menl you build and keep as pan of your 
training. 

The High-Tech Revolution 
in the Home Is Just Starting 

Sweeping rhwgra are taking place in our 
homes, change* brought about by the 
pltruonimal growth of tome cfitenatarncn t 
rkctnxikSi Already avail ;ih le sire high res- 
olution TV, ~\y% with stereo sound, simul- 
taneous muEts channel viewing, project!™ 
TV, Camcorders, H mm video ascites, and 
compact disc players. 

And the revolution lias spread to the hast 
ness sector as ten* of thousands of com- 
panies aie purchasing expensive high-tech 
vipers equipment used for employee train- 
ing, data storage, even video conferencing. 

join die Future or Be Left Behind 

Today the consumer electronics industry 
represents a Win upping SZfV billion oppor- 
tunity for die new breed of consumer 
electronics technician. 

Todays consumer dectronics revolution 
is creating huge servicing and repair mar- 



kets ihar are jusl starting to he Kim 

Here is your chance Eo become a fully 
qualified professional the way tens of 
thousands have trained with NRL 

Totally Integrated 
Hands-On Training 

Since NK3 training is built around "learn 
In- ill ling ” righi ftom the start you con- 
duct implant experirntmts and tests wtth 
your professional digital muliimetet You 
rcsemhic the remaikible NRI Discovery Lah 
and perform a complete range r>f demon- 
siratiuns and experiments in the process. 



NR Ci cufraifttmeiU Ilj yciu Kfi** btVrtft J pfO- 
vJiikiig you with equipment jtppmpriaie to 
dir IrdkOuIngy. Ilol nf ilU, we emiAR 

dui In the kamln# ruum y™ *t|uln dur 
very ddlh dui will uuke )DUhpi^fb$iunjJ 

wn'lcf tc'L'Iin k Lui tin I hr (tlh. 



Inside Your IV 

Hr Heath Zenith 2^ JL TV has .ill the fc-a- 
njrvs iliac allow you to set up today yt>ur 
cttntpleie home video center of chc future. 
Hal .screen, square corners. and a black 
matrix to produce dark, rich colors . . 
even a pfmxrrtul remote control center that 
gjn-, you total iximmand of video and audio 
operating modes. 

NRI has purpt*sely designed your train- 
ing around equipment that has the same 
high-tech circuitry yuu 11 encounter in com- 

fncrcial equipment- That means your train- 
ing is real world training, 



SEND COUPON TODAY 
FOR FREE NRI CATALOG! 



SCHDMJI 

HcGrtftt-Hffl Cwtirhiing EriucattoP Cwrtw 
«»1 GmmCfeut Awdu*. HW. WwWngtafL DC 2QHH 
Wc'H fi*c rH iBinwraw. 



SToiGCKWKtm 
CaTaIjOC ONLV 

□ rV/JM^VMnNnM^ 

□ CuttjWfr Ftaln-*Prt 
HI EVi^«uji 

□ DirtMul IndnllSaJCuffllOl 

n trtefhnne 

P IJqjiia l-bair-rmii So-rt*i* 

□ Bv k EtaHWto 

;□■ 



f&tm 

■Pfvvi^fl p«|fT r?| M 

Pi Jwrt fo* JBirit 



□ Small Rirpiv Rquir 

□ A¥ ( .oiiuMiZf, 
hfcwjiry. I tldik| em'va. 

□ Lortwiluni t 

LtefiFMu; L itium i 

□ P?HiK^ripfy 

□ taAkoptiif k 
AwagMIPl 
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OLD HOUSE RESTORATION 



BY BOB VILA 



All About The National Register 




President Woodrow^llsan ihome ln Ubfcahington D.C is listed on theNatioruJ Register. 



HE PRIDE 

you have as 
owner and re- 
storer of an old house 
can some times he 
taken one step furth- 
er—to a listing on the 
National Register of 
Historic Places. 

This same sense of 
pride is probably the 
main reason most 
homeowners pursue 
a listing. Unfortu- 
nately, federal tax 
credits that art avail- 
able for a listing only 
apply Ihj income-pro- 
dud ng properties. 

Rut depending on 
where you live, pur- 
suing a listing may 
yield some financial 
incentives on the 
state level . In any 
case, the honorific 
recognition that 
comes with having 
your home listed on 
the National Regis- 
ter may help increase its val- 
ue on the market. 

Obviously, this is not going 
to be an appropriate choice 
for most readers. Rut there 
may bo a few of you who own 
properties ibat qualify for 
this honor. Understanding 
what the National Register 
is, what its qualifications are 
and how to submit a nomina- 
tion will help you deride if it's 
right for you. 

A question of 
significance 

The National Register for 
Historic Places is the federal 
government's official Hat of 
properties that are signifi- 
cant in our history. Main- 
tained by l he Department of 
the Interior and adminis- 
tered by the National Park 
Service, it dates Eu the pass- 



Contribuiinfi Editor Bob Vit q 
I WQQ ho&( uf public television. F s 
J T Old Howse^fiof W yeant. 
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ing of the National Historic 
Preservation Act of 

In addition to individual 
buildings. the National Reg- 
ister includes sites:, districts, 
structures ami objects. All 
most have some significance 
to American culture, history, 
architecture, archeology and 
engineering and, in most 
cases, it should he at toast 50 
years old. 

There are several guide- 
lines or criteria used to eval- 
uate a potential Notional 
Register entry. One is that 
the site, district, structure, 
building or object should be 
associated with a significant 
event in American history. 
In the ease of an old house, 
fnr example, perhaps an 
important document w as 
signed there or the house 
functioned as a commercial 
building that was important 
to the development of local 
history + 

Another guideline used is 



whether the potential entry 
is associated with the life of a 
person considered signifi- 
cant tn our nation's past . This 
could apply to an old house if 
a famous historical figure 
lived there. 

The third criterion deals 
with the question of architec- 
tural significance, ff a house 
exhibits distinct characteris- 
tics of a certain period nr 
method of construction or is a 
prime example of an archi- 
tect's work, it may also be 
eligible for this listing. A 
property can qualify if it has 
potential to impart informa- 
tion Important In American 
history nr prehistory- Rut, 
this is usually reserved for 
archeological sites. 

Coupled with the above 
criteria. In be eligible for the 
National Register, a proper- 
ty must conform with anoth- 
er separate standard. The 
property must retain the in- 
tegrity of its historical signif- 



icance. That is p it 
must reflect what it 
looked like at the 
time it was claimed to 
be an important part 
of history- This is re- 
ferred tn as its period 
of significance . 

For example p if 
you're seeking a 
nomination to the 
Register based on 
the fact that a histori- 
cally important per- 
son lived in your 
house, the building 
should look like it did 
w^hen that person 
lived there. Or if 
you're using the 
building's architec- 
tural style or signifi- 
cance as its basis for 
inclusion, like Greek 
Revival, it should re- 
tain the basic integri- 
ty it had at that time 
period. In this in- 
stance, the signifi- 
cance of the exterior 
ufthe building is the impor- 
tant part. 

Rut interiors may also 
come into play, particularly if 
your home's periixl of signifi- 
cance is associated w ith u his- 
torical evenL. For example, if 
an important treaty was 
signed in your house — an 
event that obviously oc- 
curred inside — then Lo retain 
its integrity the interior 
should reflect that ti me- 
lt's important to note here 
that a museum-quality resto- 
ration is generally the ex- 
ception to the rule. The 
government recognizes that 
buildings are organic and 
change over time, reflecting 
different tastes. Most have 
had alterations. Therefore, a 
building's integrity is really a 
matter nf degiw. It's the sum 
of the Workmanship that's 
gone into the building, along 
with the retention of its origi- 
nal Features and spaces. You 
cannot re-create integrity. 
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Historical Jigsaw 

Jf you think your old hauw may qualify for this national recog- 
nition, you'll need the backing of your State Historic Preserva- 
tion Office fSHPO). The folks there should be able to give you 
the guidance you need to get the registration process started. 
This involves completing the standard nomination form, which 
is used to describe the historic property and explain its Bignifi- 
cance under the National Register criteria described above. 

They 1 11 also review drafts and suggest changes. The complet- 
ed form is then voted on by the state review board. If it passes, 
it is forwarded to Washington. Although it is possible to com- 
plete this form yourself, some homeowners see king nomination 
to the National Register hire historic research consultants to 
secure the documentation needed to justify their entry. 

No matter what basis you’re using to qualify: the building's 
historical significance must be well documented. For instance, 
if the basis of your entry is that someone of historical signifi- 
cance lived in your house, this may involve a complete title 
search back to the building's origins to document ownership. 

The title search will yield ail the past owners, which may in- 
clude people who played a significant part in hiafawy— either 
national or local, this full deed search usually starts at the mu- 
nicipal hall of records and continues on at the local library or his- 
torical society. If you're lucky, you’ll find printed local histories 
available to aid you in determining notable owners. 

Other materials helpful to the researcher in proving a build- 
ing's historical significance include insurance maps, photos or 
illustrations, newspaper clippings, public and business re- 
cords, and even persnnai letters and diaries. You are actually 
putting together a historical jigsaw puzzle,, piecing together 
the past life of your house. 

The architectural features of the building must alf»o be docu- 
mented. Y ou must note w he n certa in parts of the builrti n g were 
added, as well as the construction techniques and materials 
used throughout. 

Most old-house owners can do the title research and discover 
notable past owners themselves — it’s actually kind of fun! But 
when it comes to architectural significance, you may want to 
call in a specialist to help you with this part of the form. Some 
state offices have architects on board who can aid you. 

Historical dollars 

Unfortunately, the federally funded grants program of the late 
'70s, that awarded private homeowners of listed properties 
grants for their rehab work, were phased out under the past ad - 
ministration. The government does offer a 20-percent tax cred- 
it for certified rehabilitations for income-producing properties 
(commercial or rental). This investment credit applies tn ex- 
penses within the four wal ls of the building. It does not apply Lo 
the acquisition of property, site improvements or additions. 

This obviously won't apply to most old-house owners f unless 
you're rehabbing a building with rental units. To get the credit, 
the building must either be listed on th e National Register or be 
a contributing part of a historical district. Any rehab Work must 
be re viewed and certified by the National Park Service as being 
consistent with the historic character of the building. 

If you apply for a federal tax credit, your rehab work must 
follow the guidelines set forth in ’'The Secretary of the Interi- 
or's Stand ards for Rehabilitation/' a booklet that outlines what 
is appropriate for both exterior and interior restoration work. 
It's available through the government printing office. Your 
SHPO should be able to get yuU a copy. 

Fortunately, some states do provide financial incentives for 
owner-occupied houses listed on the National Register. These 
may be in the form of grants, special property tax assessments 
or low-cost loans. Check with your SHPO for more information. 

No matter what the financial incentives are. a listing on the 
National Register of Historic Places is an honor. A source of 
pride for you and your family, this special recognition from the 
fed eral government can only give your old house the prestige it 
deserves as an important pari of our American pari. 





STANLEY 



htlpt you do things righl. 

BHKIOWF ts-Jj f W MK. Oi f -«-•=*. II.', AfcVh'. 



CUT TOUR WORKLOAD 
INHALE 



The saw 
you see 

’S,_ 

> here cuts 

> 

^ faster than 
311 y other 
For one 
reason. The 
^ teeth. Each 
tooth has three 
> lu King surfaces 
^ while mnsisaw 
^ teeth only have 
^ one. And, it s short 

^ enough tu f 1 1 n e.i tly 

> 

v into your toolbox. 
The Stanley SHORT 
CUT" sow. The fastest 
saw you ever saw saw 
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CAR CLINIC 



BY MFKE ALLEN 



Crossed Up 



A 



YEAR AGO I had the 
plugs* replaced in my 
'Kti (Vie hr ity. I just 
tried to remove them to 
check the ga]L hut oiie of the 
plugs will only turnout about 



: -i [jfii turn, A liM mechanic 
s:iys it's erosg-threaded, 

If i do turn it out, is there 
room to install a Helieoil? 
There's just barely room to 
put athinrwall socket over the 
plug. Or will I have to go to 
the expense of pulling the 
head? 



HERMAN ftlSSLBMAN 
HONESPAU:. PA 



Look at the rest of the plugs, /s 
there evidence that they pro- 
trude into the com bastion 
chamber and collect carbon 
o n the exposed th reads t If you 
look at several brands of 
plugs of the same heat range, 
you 11 often find some a little 
longer tha n others. 



If so ? turn the plug out your 
Vm turn, and douse it with 
penetrating oil for a day or so. 
Then turn it out, which may 
require a hi of effort. The car- 
bon buildup may damage the 
threads slightly, but you 
probably will he able fo run a 
thread chaser in and clean 
them up. 

And next time use two gas- 
kets to space the plug pwperly 
in the threads. 

If th cres no evidence of ear 
bon interfering urith the 
threads, it very probably is 
crossed— so I d leave it alone 
until the misfire starts 
— which might be u long time. 

When you finally have to, 
turn it out. There stilt might 
be enough threads left to 
chase and use. If not, the tool 
that installs Hclicoil thread 
inserts is turned in by the 
same plug socket you re 
moved the plug with r sa there 



Inside Straight 

Ever wonder what it really looks 
like deep inside the mechanical 
parts of your car? Borescopea 
have b*en around for years, es- 
pecially m i he avia! i on and medical fields, but at least one 
manufacturer has gotten the price down to something a 
mechanic can afford. Using the Autoscope, the (wo photos 
below were taken without disassembling anything. The 
gear on the left ism the final stages of abuse, dr.ven by 
someone who obviously couldn't handle a manual trans- 
mission The piston on Ihe right, melted right down to the 
lop compression ring, was savaged by a combination ot 
lean jetting and too much compression ratio— an expen- 
sive lesson indeed. The S795 Autoscope is available from 
Lenox Instruments, 265 Andrews, Scottsvdle Industrial 
Park. Trevose, PA 19047, (21 5)322-9990- 
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is enough room. I suggest you 
get this done by a mechanic or 
machinist who does it every 
day— it's one of those things 
you have to do by the seat of 
your pants t so the more expe- 
rience you have, the better the 
results will be. 

And if you 're very unlucky, 
you may wind up pulling the 
head to replace the Helicoil 
when it comes out with the 
plug on the next plug change. 

How Dry Am I? 

Nnw t hut newer ears have 
sealed fuel systems is there 
any reason to add Drygas La 
the fuel Lank to absorb wa- 
ter? Are there an y special 
considerations fnr fuel-in- 
jected systems? 

MICHAEL MARTIN 
RICHMOND, VA 

In theory, if the gas station 
has a vapor -recovery system, 
as many do nowadays r and 
your vehicle has a charcoal 
canister evaporative emis- 
sions system „ as they all do 
nowadays y there is no mois- 
ture-laden outside air to drop 
its water inside either tank 
—cuirf there would never be 
my need for fuel -line ticker, 
right ? 

Welt* tfort of- There is cer- 
tainly less need, but there's 
still potentially a certain 
amount of water in the gas 
when if s delivered— probably 
dissol ved in the gas rather 
than liquid on the bottom. 
That water can settle out of 
solution when conditions arc 
right. So prophylactic use of 
gas -line dryer isn't a bad 
idea. 

Fuel-injection systems 
have huge filters compared to 
the smalt in -tine ones an car- 
buretors. The pleated peeper 
elements in these can store as 
much as a cup of water r wh ich 
is good. B ut when they finally 
saturate, they can fail, releas- 
ing that water and the dirt 
they've been filtering out all at 



once — which is bad r very bad. 
So be sure, to replace the filter 
at regular intervals „ especial - 
ly in cold weather „ 

Vintage 

Potables 

] know antifreeze loses its 
niBt-inhibitive qualities over 
time. Would it lose thin quali- 
ty if sitting cm the shelf, nr is 
mileage driven or type of use 
the car gets a factor? 

If mileage driven and/or 
use is a factor, then what 
would be the recommended 
changing interval? 

UN WOO n LEWIS 
A DELPHI, ML? 

Antifreeze is more properly 
called Coolant^becauSe it 
does a lot mare than just keep 
your radiator from freezing. 
If also noises the boiling point 
af the System well above that 
of plum water r which is terri- 
bly important when engines 
run as hot as they do today, 

The antifreeze and boil* 
aver functions are from the 
alcohol (ethylene glycol J 
content. It doesn't really wear 
out. 

The third function is pro- 
vided by the anticorrosion 
additives, which prevent the 
dissimilar metals found in 
your cooling system from di- 
gesting each at her electro - 
chemically. This additive 
package does wear out once 
it's in your engine— but not on 
the shelf. There's no reason 
not to use a gallon of anti- 
freeze if you've, stored it for a 
year or two. 

Dont mix brands- the ad- 
ditive packages differ from 
manufacturer to manufac- 
turer, and they ore not neces- 
sarily compatible. 

Once in the engine r, ihe ad- 
ditives are consumed slowly, 
t Better the additives being 
consumed than the solder 
that holds your radiator to- 
gether.} The mileage or type 
of service has little effect on 
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the speed wtth which this happens, ^Per- 
manent 1 ’ coolant should be flushed and 
replaced every two years, or sooner if you 
see evidence of rust m your ctxtfnn £ 

Always Thirsty 

The gas gauge in my 1964 Comet doesn't 
show how much gas is in the tank When 
I turn on the ignition, it moves about Ws 
in. . up to the E mark, regandleas of how 
much gas is in the tank. Is there any way 
to cheek to see if it's the instrument pan- 
el or the sender in the tank that's bail? 

IRVING DIAMOND 
LAS VEGAS, NV 

It's probably a bad Connection tv the gas 
gauge sending unit r or □ bad sending 
unit itself 

Disconnect the wire leading to the 
sender, and ground it to any good chas- 
sis ground, Thtgasgauge needle should 
be pegged on FULL when the key is on . If 
it is, then the sender is bad, and you r ll 
have to drain the tank and replace it. If it 
doesn't, run a jumper wire to the gauge 
itself to ground it r If that pegs the needle, 
then the wiring between the sender and 
gauge is bad. 

If it doesn't peg the needle , then the 
gauge must be bad. Getting up under the 
dash to replace U isn't impossible— it just 
seems that v*ay, 

J ust remember that the hot-wire meter 
movement will take m long as a minute 
or two to reach full-scale. 

Boiled 

ff your car hoik over because of a stuck 
Lhermosut will you have to replace the 
antifreeze? I was told that boiling of the 
antifreeze will destroy its ability to 
work as a summer coolant! Is this tme r 
□r was I ripped off? 

STEVE Alt ICH 
APPLETON, WI 

The boiling point of ethylene glycol in 
coolant is f2J° C p well above that of the 
water i£s mired with in your radiator. 
Assuming the engiTie boiled over slowly, 
and the water was boiled out at a /aster 
rate than the glycol, then the concentra- 
tion of water would be smaller, and the 
lioding point of the mix would be higher , 
not lower. 

If the mechanic was concerned that the 
r tid in tar wax previously filled by some- 
one else with something other than the 
correct 50150 mix , and he didn't want to 
be responsible if your radiator froze dur- 
ing the next cold snap „ all he would hut, 1 ? 
had to do urns check with a coolant hy- 
drometer for the correct concentration. 

If you paid for any more antifreeze 
than was necessary to fill the system after 
replacing the thermostat, you paid too 
much— unless, of course, your coolant 
was approaching the 2 -year replacement 
interval anyway . 

i&cjMfJ itrstQjKUt U } 




YOU CAN TELL the holidays are here 
when our tree trimming committee gets 
busy in the Visitor s Center. 

We hope you enjoy the Christmas 
season this year more than any 
you can remember. And that 
Jack Daniel s oldtime Tennessee 
Whiskey is one of the reasons 
why, Merry Christmas! 

SMOOTH S1PP1N* 
TENNESSEE WHISKEY 

Teuntssee ftruhtr * 40-43% alwhol t>« hjIunib i ED 56 progf) * DisHlifC in S SatHtJ bi 
\a\ Hamel Distiller* |em Uni ion Proprietor Houle I Ltnchbuij »Pcp J-&S> Tf^nessee .1? 35/ 
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Introducing Bade Seat Heat. 



j’nr>- 5 Trfldl 5 E 
OtaflAi ffopldt. «f 4&J46 

Thekm Techhoiogy Corp. 

✓ 

Tbf: Hk?jfpr 



The innovative high te ch compact 
12 vult healer from Therm Technology 
Ctirp. , designed to heal cold areas in 
RV "s r vans, boats, trailer*, cabs and 
more. 

Back Seat Heat's new patented 
crystal energy cell provide* instant hear 
output, while die fan circulates a steady 
flow of warm air. So the Iblks in the 
hack stay as warm and foray as the folks 
in the from. 

Thi* energy ef Hcieni, sturdy 
high-style heater is lightweight, porta- 
ble and features a cabinet that’s always 



cool to the touch It's easy to install, 
comes complete with wine harness and 
mounting bracket and is hacked h a full 
two year Warranty Installed size 

SW'aTH'aB!*: 

Order Back Seat Heat today, so 
instead i>f getting a cold reception, your 
invitation for a family outing will he 
warmly welcomed. 

Back Seat Heat is available at fine 
retail outlets nationwide, or order direct. 
Suggested retail price $12M5, plus 
SZ50 shipping and handling. 



CALL 1- 800- SAY-HEAT 



ftttriE Itudjni! MADE IN USA 



CAB CLINIC rCfmfjwcirrf fram jhjfif 

Lights Out 

My lDSfjVa Escort is hell on batteries. 
The battery in the new car went dead at 
20 months, and the replacement battery 
lasted 27 months- Both were mainte- 
nance-free batteries carrying 60-month 
warranties. 

Do J need some adjustment of the al- 
ternator, a new alternator — or some- 
thing else? 

GLENN COLE 
F A YETTEVIL LE„ AZ 

With the engine uarm, and no electrical 
load , you should see J3.5 to 14-5 volts 
measured across the battery terminals. 
Then turn on every electrical load on the 
vehicle — the wipers, lights, rear window 
defroster, all of it. You should still see at 
least 13 volts at the battery terminals, 
Any more means a new voltage regula- 
tor; and any less calls for troubleshoot* 
ing the charging system and wiring. 

Cool-Hand Fluke 

There's a lot of hilly territory around 
here, and when I drive my W Caddy up- 
hill for more than a mile or two, the air- 
conditioning vents start to blow hot air. 
The air-conditioning shop I've been tak- 
ing it to can't find anything wrong with 
the cooling system. They changed to a 
cooler thermostat, which had no effect. 

They have done extensive testing, in- 
cluding blocking off most of the radiator 
with canri hoard until the engine over- 
heats, and now they're trying to talk me 
into replacing the compressor. 

JOHN nj VERS 
KNOXVILLE, Ttf 

First, ham the correct thermostat rein- 
stalled in your Caddy. If the water temp 
is too low, the injection computer will 
continually run its overrieh warmup 
program , giving you poor mileage and 
fuel-diluted oiL 

There's nothing wrong with your com- 
pressor, The controls on your dashboard 
are vacuum operated, And when you go 
upa sleep hill . the engine manifold vacu- 
um is low , because the throttle is open 
wider r There's a vacuum reservoir to 
store enough vacuum for hills, but after 
awhile, them isn't enough vacuum left to 
keep the blend-air dwr under the dash 
open— and it starts blowing hot air from 
the heater core instead of cold air from 
the evaporator. 

Have the ale shop look for a vacuum 
teak, crack in thercsctvtur , pinched ha 
cracked vacuum motor or bad check 
Valve. 



DO YOU HAVE A CAR PROBLEM? 

Jtf*r tiff A Aft At- itArtti/ it. St'tttf tftmr /u 

CurCHnie, ^ Weil Sftk $i. „ 

Xffi' Vi fr&t ,V}' IVAifr Irtfm ranutif ir 

(TfTxurTTtf Mnj&rttff. fnVdtrmJ fAiit arr n/^rf^rrif 
ittfrrrtti i rltt Ar rA'mwmf ™ tkt COtomt, 




Now there’s a prescription For 
helping your car or truck start 
significantly faster and easier 
m cold weather: Just add a 
bottle of Winter Start' 1 to your 
motor oil 

List season, thousands of 
drivers, nationwide, tried tins 
new multi -viscosity oil 
conditioner and got welcome 
edd-tempejature relief 27% 
easier engjmc uirnover. plus 36% 
better oil How to engine parts 
to minimize friction 



’■llli] WC.LT CM- -Jill 

warm-ups. ^ — „ — __ — 

(Compared to oil without Winter Start ) 

This season, don’t get left out in the 
cold Try Winter Start for a cold 
remedy that'll really get you going 

For more information send lor your 
FREE copy of the bookies. "The 
t Cold Facts About Winter Start 
The Shaler Co, Bov 471 Dept PI29 
Waupun, W1 5m\ 1^800-777-9870 



M tin | IcCalU Wirtldr SUM n ytiui fl'H, wn|» Shaifli 
* 3 f ytwi Wlftfl dBflJfif. I> tal 1 -flOQW-Wfl Ilf orncl 
cpitomq mlxjfmniicn 
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■ The underhood lamp may be in- 
termittent or constantly on In some 
1988 Regals and Cutlasses be- 
cause of a bad external switch. 
8uick TSB 88-8-17 and Olds TSB 
88-T-7S explain how to replace the 
lamp with P/N101 06508. which has 
an internal mercury switch. 

■ An exhaust leak on '87 or ’88 4- 
cyfinder Isuzu trucks may be 
caused by reusing exhaust pipe 
nuts, TSB $688-03-004 specifies 
that new nuts (P/N8-94 156-626-0) 
always be used to install the ex- 
haust pipe. 



■ To improve Conquest's road feel 
and provide "a more positive steer- 
ing input,' ' Chrysler TSB 02-03-89 
suggests replacing the front and 
rear lower control -arm bushings 
with the bushings introduced as a 
running change for these cars in 
May 1989. 

■ Oil leakage complaints on some 

3- and 5-seriBs BMWs may be 
traced not to any real leak but to oil 
that pools on the right engine 
mount when changing the filter. 
Use a rag to catch any oil spillage, 
and to wipe up arty spilled oil. TSB 
11-02-89,1820 M 
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Engineered To Conquer 



Think of it as a brute with feelings. 
Like most 4x4 trucks, the Mazda B26D0i 
IS BUILT TO PLAY ROUGH. FlRST OFF, IT CAN 
HANDLE NEARLY ANY OFF'ROAD CONDITION, FROM 
DESERT SANDS TO RUGGED MOUNTAIN TRAILS. 

And since its equipped with a 1.6 litre engine, 

THE MOST POWERFUL FOUR IN ITS CLASS, IT 

>1. fo- 



doesn't JUST DRIVE OFF-ROAD— IT CONQUERS IT. 
But what really sets the B260Ci apart 

is HOW IT FEELS TO DRIVE. DEVELOPED WITH 
KaN SEI ENGINEERING, IT LIAS BEEN CREATED TO 
GIVE YOU A DRIVING EXPERIENCE YOU WONT 
EXPECT FROM A 4X4. A FEELING OF COMFORT, 
CONFIDENCE, AND CONTROL. In FACT, ITS SO 



L fW-r McaipMiir.f Ai 





The Great Divide. 



COMFORTABLE YOU MAY FORGET HOW TOUGH IT IS. 

But make no mistake, this truck is 

DESIGNED FOR TOUGHNESS, And DESIGNED WELL, 
FOR IT ALLOWS YOU TO GET INTO 4'WHEEL DRIVE 
WITH THE SHIFT OF A LEVER. And JUST AS 
IMPORTANT, IT ALLOWS YOU TO RETURN TO CIVI- 
LIZATION JUST AS EASILY. 



Test drive a B260CH. It'll feel out of 

THIS WORLD, And ODDS ARE, IT COULD TAKE YOU 
there. For additional information, call 
THIS TOLL-FREE NUMBER: 800-424-0202. 

mama 

It Just Feels Right: 






OUTDOORS 



BY JOE SKORUPA 



Trailblazing Wyoming's White-Open Spaces 





NOWHOBJLING is 

as Mid western us 
Big-Ten foul ball, 
dairy farms and waving 
fields of grain. Of purple 
moil n tains' majesties, well, 
the Rockies are at leant IOCHJ 
miles to the west and skiing 
ha« lung been the cotd- 
weather aport uf choice 
there. Hut extensive rieL- 
works of groomed trails have 
recently been blazed along 
the Great Divide and sntnv- 
mohiling, developed by flat- 
lamien* 3*J years ago, te today 
conquering the big-sky (Win- 
try of the Wild West. 

1 gut my first taste of 
Rocky Mountain atiuwmuhll- 
ing two years agu in West 
Yellow hto?ie 1 Montana, 
which claims tu tie the snow- 
mobile capital of the country. 
This was the winter hi! fore 
the infamous fires. Must of 
the tourist town was dosed 
for i he season, but much was 
open due to the booming 
snow n inbile business. 



Snowmobile 

heaven 

From the first snowfall after 
November 1 to mill March, 
Yellowstone National Park 
n tads are dedicated to snrjw- 
mobile use, creating the most 
unique ilTlkmiletmil system 
in the country. Not surpris- 
ingly , other towns on the 
Park's herder are c ha He rig- 
ing West Y 'el low stone's 
prominence as winter gate- 
way to the park, notably 



Ai networks of groomed, nigh-country trails expand scenic snowmobile touring booms in the Wett. 



Jackson and Cody , bulb in 
Wyoming. 

But despite everything 
magnificent Yellowstone has 
to offer* there are certain 
drawbacks: I. nn off- road ex- 
ploring, 2, 45-mph speed lim- 
it. and 3. occasional heavy 
traffic, even though il/s u 
fraction of sum mer levels. 

While testing snow- 
mu biles last March fur this 
month's “Snow busters'" sto- 
ry (page fi-lf I discovered 
that Yellowstone isn't the 
only snowmobile paradise in 
Wyoming. State agencies are 
finishing up a 4<HFtnile net- 
work of trails running along 
the Continental Divide from 
Lander (southwest of Jack- 
son rto Flagg Ranch, just 
outside Yellowstone. 

When completed in I&30, 
the gnumied system will run 
nonstop through the stun- 
ning Wind Liver Lange 
and connect with 
trails that lead all the 
way to West Yellow ■ 



Yamaria i new Sno&pou: is 
powered by a engine. 



stone. This area Includes 
Wyoming's highest mmin- 
Lifin. Gan net Peak U3,tfd4 
fl.) P historic Union Pass and 
numerous views of the fabu- 
lous Grand Teton Lange. 
Most of these pass through 
lard manage! by the Nation - 
al Forest Service, w hich 
strongly supports responsi- 
ble snowmobile use. 

Happy trails 

Riders on this new network 
(excluding port in US in Yel- 
lowstone and Grand Tetuii 
National Parks) will be al- 
lowed to explore off-trail ar- 
eas and enjoy lh rutile speed 
limited only by safely. Many 
lodges are located within the 
system, so overnight expedi- 
tious can be i dun M ed . Fur 
more information, call 1.307 I 
332-3*02 nr ( 307 } halMHO l . 

Another Rocky Mountain 
state. Colorado, also recent - 
ty opened a network of 
groomed snowmobile trails 
I about J(irl> milesj in Lbe 
Grand Juneiinn/Glenw oud 
Springs area. For informa- 
tion on Lb is system* call l3G31 
^rs4i5S9ur(:WH)^>ll^Ki 

Interestingly^ the recent 



honsepower wars in anuwniu- 
biling seem In lx- giving way 
to 2- up luxury cruisers arid 
models with extended 
tracks, both of which arc de- 
signed to capitalize on the 
touring boom in thi 1 West. 
(Extended drive tracks stay 
on top uf the West's deep- 
puwder trails, a characteris- 
tic called nutation.) 

One uf the hottest sleds for 
1WK), which approaches the 
boom from a different direc- 
tion, is the Yamaha Sno- 
Sport. Many riders on the 
recently created trails are 
new Lu anuwmobiling and 
looking for umniimidatiiig, 
economically priced, entry- 
level machines. 

To fill this niche, Yamaha 
created the compact 243- 
pounil SnoKpnrt. Its l2o-cc, 
single-cylinder engine 
achieves a sporty 3fi-mph tup 
speed anti enmes with an 
affordable Slfirhl base price. 
Currently, Yamaha is the 
unly game in town in this 
market (it aisu offers the 
smaller SnottcooLL hiiL Lhis 
probably won't hist, especial- 
ly if l he l I'ail blazing be nun in 
the Wild West continues. W 
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FREEWHEELING 



BY TONY SWAN 



Spark Up Your Car Collection 



SEEN and 
Mi heard of all Sorts of 
car* related collect* 
ibles, hut when Deane Jordan 
told us about the Spark Plug 
Collectors of A menca we had 
to admit it was a new one on 
us. IVe ashed Mr. Jordan to 



tell us more. Mis report foP 
lows. — Tony Swan 

Searching: far that right 
.sparkplug? (PM considers 
sparkplug aa one word.) 
You're not a lorn*. Over 300 
people are looking for a few 
plugs and all are members of 
the Spark Plug Collectors of 



America. 



for example— came and Went 
quickly. 

One reason why collectors 
are fascinated with pi tigs is 
that l heir design reflects the 
evolution of automotive tech- 
nology. Plugs were changed 
to meet the changing needs of 
the internal combustion en- 
gine, Old engine designs that 
employed updraft carbure- 
tors, for example, had plugs 
with small, vslved priming 
cups cm them, allowing the 
ow ner to drop raw gas into 
cold cylinders to encourage 
starting on cool mornings or 
winter days,. 



one nfthe most expen- 
sive plugs ever marie, 
In 1920, when the av- 
erage weekly salary 
was 110, a set of these 
plugs cost 120, It 
doesn’t take a CPA to 
figure out why they 
disappeared from the 
market, 

William Bond, the 
founder and director 
of Spark Plug Collec- 
tors of America, aaya 
members meet twice 
a year to trade stories 
and, of course p spark- 
plugs. 




Plug at Jeft dates to 
I f 04, restores Inte- 
grated Ctfl, Plug on right 
was used In Space Shuttle 
Columbia. 



Sparkplug connoisseurs 
scour old garages, tong-stored 
tool boxes, even dilapidated 
barns to uncover rare plugs. 
And even though the world's 
sparkplug manufacturers 
have produced literally mil- 
lions of plugs, there are few- 
enough collectible plugs to be 
found. Although there have 
been several thousand differ- 
ent brands made during the 
past 90 years, few were manu- 
factured for any length of 

time- 

Some sparkplugs that trace 




Benford'a sparkplugs used 24- karat gold plating. Visible" plugs had small windows that allowed 
Plug on dght was equipped with shorting bar, H observer! to locate dead cylinders at a glance. 




their histories back over sev- 
eral decades still sound famil- 
iar today— bran da such as 
Champion, AC and Allis Chal- 
mers. But some of the most 
interesting brand names 
— Bald Head, Disco, 
Horseshoe and Raccoon, 



Wellman-HcTwe 
plugs bad built-in 
mlnl-fl I fj mat let owner 

dean contact points 

without removing. 



There were also plugs that 
detached easily for soot 
cleaning because early 
gasoline contained a 
heavy dose of oil. Some 
plugs had gold or platinum 
tips to intensify the spark. 
Coil plugs, for marine 
use, were what their 
name implies— each 
had an integrated igni- 
tion, eliminating high-tension 
wire con nections. The manu- 
facturer claimed it would even 
run underwater and the de- 
sign is very similar to spark- 
ignitors used in the Space 
Shuttle. 

Some brands had glass 
viewing ports so the ex plosion 
in the cylinders could be seen, 
telling the viewer quickly and 
unmistakably whether that 
plug was functioning proper- 
ly. The viewing plug is also 



"All of us try to track down 
examples of the 3000-plus 
brands that have been pro 
riuced/' said Bond, an engb 
nee rill Ann Arbor, Michigan. 

Bond said no particular 
sparkplug commands top dol- 
lar over all others but* as 
you'i ! expect, there are two nr 
three types of plugs that gen- 
erate high prices and spark in- 
terest because of their rarity. 

"its like saying whal are 
the three rarest automobiles. 
Yon can't do it. It's a function 
of buyer and seller. But there 
are definitely rare types of 
plugs. h 

Bond said sparkplugs that 
command the highest price 
are coil plugs, quick detach- 
able plugs ami primer plugs. 
They can fetch anywhere from 
$30 to $400, depending upon 
rarity. That may sound like a 



Lot of money for something be 
ordinary as a sparkplug, but 
it's cheap compared to some 
other kinds of automotive col- 
lectibles. 

Plug aficionados also collect 
tools that were used to install 
or clean the various plugs, as 
well as examples of packaging 
and advertising. 

And not all the suughl-after 
plugs are from yesteryear. 
Bond has a plug from an X lh 
rocket plane that sel a world's 
altitude record P and a spark- 
plug from the Space Shuttle 
Columbia. 

Dues in the urbanization h 
founded In 1975. are $15 a year 
fur re tridents of Canaria and 
the United States, S20 else- 
where. For mure informaL ion, 
write Bond at P.th Box 2229, 
Ann Arbor, MI 43 108. 

—Deam Jordan 
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Save Gas, Save Engine with ‘POLY’ 

GUARANTEED LOWEST PRICE (see details below) 




Th« Secret is “Poty” 

“Poly" is short for putytch^uoracthy- 
tene (TFE] r the slipperiest substance 
known to man. (19S1 Omtnmm Book of 
World Records). EVtrolon Corporation, 
makers of Slick 50. invented a way to 
permanently bind Ibis slippery Chemical 
to your engine with one treatment Just 
one quart of Slick 50 can reduce engine 
friction, Increase gas mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer.. r plus Lt reduces metal wear, 
defraying costly overhauls, 

V ears of Tooting and Use 
Have Proved it Truo! 

Slick 50 has bom thoroughly tested In 
independent Laboratories and out on the 
mad: 

The March/ApsTl p. 35 issue of 

"Consumer EHgwt" magazine stated, 
“Slick 50 docs reduce engine heal and 
ordinary wear, and our Informal tests 
indicate that It wiU Improve gas mileage 
by about 2 or 3 mlLcs per gallon-" 

One of the country's moat 
rmtmrch t— ttot— reported applying 
a powerful ultrasonic cleaning process to 
a Slick 50 treated engine and were sur- 
prised at its permanence. “We actually 
expected the PeLrolon Slick 50TFF, Resin 
coating to also be removed, but later 
found It was still there." 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 
50 In 1986. They found substantial 
increases in both gas mileage and horse- 
power. Their testa showed that these 
gains were due to a reduction in friction. 

The Federal Aviation Admlniitn- 
tiw has fully accepted a similar product 
for aircraft— Stick 50 Aircraft Piston 
Engine Theatmeni [FAR *33,49]. This 
FAA endurance test simulated 1400 
hours of engine use. 

The power technology laboratory at a 
leading •oatbwaitara miLitriitj 
stated, 'Slick 50 does increase horse 
power and decrease fuel consumption In 
tests done at the university. 81 

The flfiaca Shuttle Columbia uses the 
chemical "poly " In its gears and bearings 
because it is the unty 1 chemical lubricant 
which can withstand the heat and cor- 
rosive elements of space. 

Perhaps mast dramatic of all IS a tor- 
ture test overseen by the AotonotiTc 
Senricee Council ior PvnsuytnalA and 
shown on WTVE television. Three cars 
with 75.000 to 129.00 miles on them were 
treated with Slick 50. Six months later 
the oil was drained from each Vfchldt. and 
the cats driven without Ihc oil plugs for 
about a half hour. The water temperature 
never rose and the engines sustained no 
apparent damage. 




It 1 * Efiy to Treat Your Engine 

A few minutes before oil and filter 
change, add the Hub get 

free with each order to clean out the 
engine. Let the cngl nc Idle for 5 minu les. 
Then drain the oil, change the filter and 
add the proper amount of oU, less one 
quart. Add one quart of Slick 50. drive 
for 30 minutes, and leave it In die crank- 
case for at least 3,000 miles. As the engine 
operates, the oil carries the "Poly" 
between the parts where It Is burnished 
Into the pores of the metal. 



Only On* Treatment Necessary 

It's permanent, so you do II only once, 
not each tune you change oil One quart 
of Slick 50 will treat ail standard 4. 6 and 
8-tylinder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all pelroieutn- 
based oils and all synthetics compatible 
with petroleum-based oils with the excep 
tion of graphite oils. However, once an 
engine is treated, you can go back Lo a 
graphite type If desired. 

4 Ways Slick 50 
Save* You Money 

Vour actual percentages may vary 
depending on your driving, vehicle con- 
dition. weaLher and geographic location, 
but no matter what your conditions, Slick 
50 care 

1. Increase mileage 

2, Increase horsepower (small economy 
ears and large RV's really need this) 

3 r Reduce operating temperatures, thus 
Increasing the lubrication and life of 
the oil and engine. 

4, Minimize or ell mlnaie costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when Orst started before 
the oil begins lo circulate. Slick 50 can 
dlmlnate this problem for ie» thin the 



Slick 50 Will Not 
Affect Your Warranty 

Slick 50 Is suspended In an excellent 
grade or pciiokum oU which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition, this 
oii carries an American Petroleum Insti- 
tute service classification SF-CC-C D, 



T tiers 9 * N* Risk wltfl 
Our Money Back Guaranies 

Use Slick 50 for 3000 miles. If you don't 
notice an Improvement In engine perfor- 
mance, return your invoice with a short 
note telling why, for a prompt full 
refund — no questions asked. 



Profit from Selling 
Slick 50 Yourself 

Here’s an opportunity to make hand- 
some profits. Having such solid Lest 
results from major Institutions make 
Slick 50 easier to sdl than many other 
products. Free dealership Information Is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time of purchase you have seen Slick 
50 advertised in a current magazine at 
a lower price, we will beat that price by 
S2.QQ per quart 

For purchase or further information 
call toll-free 1-800-525-8624, ext. 12 (In 
California 1 -800-233-9559) or send to: 
Progressive Energy Corporation, 255 
South Bant Avenue, #B2, Dept, PM129 P 
San Marcos, California 92069. 



Yes, I wart to Improve my car's performance 
and save my engine— rush me risk free: 

□ One Slick 50 at $39 95 * $4.00 shipping end 

handling. Calil. ftotefitema add TVb Sata* Tax. 

□ Give me Iree ahippmg and handling for my 
order of 2 or more ai $39.95 each. 

□ Check □ C O D, P VIsarMesierCard 

Card# 



Exp. Date 



Maine 



Address 

(Give street address il possible Far UPS delivery} 



City State Zip 




prvgFGs^EnerwConxxztiQn 



255 Satiffi Beni Avenue. #02. Dept. PHI 29 
San Mvcea, Cahivput £2039 
CALL NOW, TOLL FREE 1-A0D-52HE24 

in California, toll free 

fn&BS ProgpweJw Oorp. 



OWNERS REPORT 

BUICK REATTA 

By MICHAEL LAMM, Contributing Editor 




R emember this marketing 

claim? “When better cars an* 
built,, Buick will build them." 
Buick hasn't used that line for awhile, 
but judging by the result of this sur- 
vey, it Would certainly be appropriate 
for the Reatta 2-seater — if for no 
other reason than eye appeal. The 
owners we queried responded over- 
whelmingly to Reatta's sassy lines 
— and the fact that they didn't see 
themselves coming around every cor- 
ner. When all the responses were tal- 
lied. it was the Reatta’s styling that 
impressed 88.7 percent. 

Regrets? A few. But the majority 
of Reatta buyers were pleased with 
their purchases. 

Praise for workmanship 

Workmanship came in for a lot of posi- 
tive comment, with no one rating the 
Reatta below the level of good. That 
means no fairs or poors, which is un- 
usual for any survey. 

Buick must be making some 
marked improvements here, because 
when we surveyed Riviera owners 
back in 1986, 10,3 percent of the group 
rated workmanship just fair, while 
another 1.5 percent flatly called it 
poor, it's also interesting to note that 
the Reatta’s workmanship rating was 
higher than the Cadillac A Haute (page 
74, June '89), 



When Reatta owners needed ser- 
vice, which doesn't seem to have been 
often, the dealers also won points for 
Buick. Over 85 percent of our Reatta 
respondents rated dealer service 
good Ui excellent. That, too, is better 
than the rating accorded Cadillac ser- 
vice departments by Allant£ owners, 
which came in at H2.fi percent good to 
excellent. 

More surprisingly, it’s also above 
the 81.3 percent good-to-excellent 
rating for Mazda dealers in connection 
with the RX-7 sports car. Bo who says 
American dealers can’t maintain 
cars? 

When it came to peeves, the most 
annoying aspect of Reatta ownership 
was the car’s CRT touch-screen com- 
puter command center in the middle 
of the dashboard. This was hardly a 
surprise, since about half our Riviera 
owners— especially older owners 
—hated it too. 

Specific complaints centered on 
image washout in bright sunlight anil 
confusion over which menu was up on 
the screen. 

However, this particular complaint 
is academic as far as would-be Reatta 
owners are concerned, since the 
screen is gone for 1990. 

Standard Reatta controls came in 
for some criticism as well. The control 
buttons are arranged in two tidy ver- 



tical columns on the dashboard, but a 
number of respondents noted that us- 
ing the buttons required the driver to 
glance away from the road. This is the 
same criticism that dogged the CRT 
command center through its brief 
career, although the volume of 
complaint is much smaller. 

Performance end handling 

We got an interesting mix of owners’ 
responses concerning the power of 
the Kealta's 3.8-1 iter V6 engine. JusL 
over 10 percent of our respondents 
complained that the Reatta needed 
more muscle. On the other hand, 19.7 
percent specifically praised its per- 
formance and 14.2 percent cited 
horsepower as one of the things they 
liked best about the car. Buick is al- 
ready conscious of this dichotomy, 
and we expect to se e a more potent en- 
gine option in future Reattas. 

Ride and handling got great marks 
— stiff enough to provide a sporty 
feeling without being too hard for 
comfort consistent with a luxury- 
class car. The Reattas anti lock brak- 
ing system, supplied by Teves and 
standard equipment on all models, 
also drew praise. 

Although we have always regarded 
the Reatta's interior design as exem- 
plary for a 2- sea ter, due to its excep- 
tional volume and storage space, the 
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inner cur did draw a liltle flak from 
owners. For example, a number of 
smokers suggested that t he Realty's 
console -mounted ashtray ought to 
trade place* with the power-window 
switch*?* on the dr^ra, 

A hiper complaint came from big- 
ger drivers— those over 6 ft —who 
couldn’t get enough headroom with- 
out getting into a contortionist rou- 
tine that involved lowering the 



bottom cushion and reclining the seat 
backp which resulted in an uncomfort- 
able driving position. 

Still others wished a convertible 
Reatta had been available when they 
bought their curs. But bused on our 
survey results, we have a feeling 
some of these owners may be back 
now that u drop top has joined the 
model lineup for I9&0. As a group, 
Reatta owners seem to be happier 



than the average car owner w ith their 
experience. 

Good-looking, dependable, enjoy- 
able and no hassles at the dealership. 
That seems to sum up the Reatta own- 
ers' experience to date. Two-thirds of 
our group said they'd buy a Reatta 
again. 

It seems to be a rare kind of 2-ueat- 
er— the kind you can live with on a 
full-time basis. m 
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START YOUR OWN PROFITABLE CASH BUSINESS 
EVEN WHILE LEARNING! 




Only NKf gives you such complete training, 
so m uch real bench experience. ami I he conft- 
tkn« and all ihr clsoIs you will need Id cam cash 
money fasl. 

A *dJ-Ui4nri loefcimilh am money in 
many diflcrtnl ways — in.Uullin.Li lock* in apart- 
mcnis, homes, burines&s. and automobiles, 

5 nc-m |i broken lock s. cutting new leys, and mure. 
And this huge market is iuM begging fur new 
qualified locksmiths Today (here is Only One 
locksmith for every iH,000 people] 

The Newest, Mnt AdvoKed 
CdvrM«llH Kind 

Thorough uep-by-s[ep lessons and proFes- 
rional locksinii fling equipment iuch as the Taylor 
KP3 Key give you handi-on experience 

m l his exdting growth field. You'll aJarl earning 
huge LJuls profits of SflCfVn to dupJicaling 
keys. And only NR! oiTm you ui Electronic 
.Security Alarm training system. 

Coin pare? NRE offers ihe only cOurw 
ihai ii nationally disproved by rlK^ceccdliin^ 
commission of the National Home Study 
Council. 

Compart! NWE'srtMiri:* training has been 
broken down into 10 learning modules, each wLlh 
the rigdit number of lessora ro keep your imninji 
m an nuy-to-foltow pace. Alj ihe lesson^,, 
hands-on training, and aperiments have- been 
developed po ensure [lute you beaks pnethivu 

from Ihe very first day. . .and can begin making 
m soon a* you like. Atl the money- 
making secrets of u 
iL^VsmiLlii n j i rude will 
become yours *Flh your 
NRI training. 

Plus, only N&l jsLyes 
you training in boLti 
Jocksmiihtnfi and ekerromes 
security systems in one 
eompteic cQiirM. 
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BE YOUR OWN 

B0SS...KA 

LOCKSMITH 

There is a difference in 

locksmithing 
training and 
the differ- 
ence Is NRI 



Puft-tiw, IvoalroaVoorMnno 

Add lo youi icKome with part-tin work 
with established Locksmiths . .start your own 
pan^ time m reiipenumi burines* Ln your own 
home. . .make lock smithing and security a 
full i uric: cueur ;is a skilled ttthnkiun in your 

own growing business, There is opportunity 
everywhere! 

NR3 r s tree 4- ml or booklet will show you 
ho* ttuackly you can train to be your own boss 
in a profitable locfcsmlihlng business and gain 
i he respect you deserve as a trained technician 
like oilier pi o fewional* in your community 
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HOME VIDEO 



Play A Disc, 
Any Disc 

BY FRANK VIZARD. Conmbuting Editor 




Sony's M DP ■ 2 \ 0 pJay* digfcaF audio CDs or Jaw vldeodlss of any size, with many video special effects. 



n F YOU like your en- 
tertainment wrapped 
up m a single package, 
then the new wave of combi- 
nation disc players is tut you. 
Offered by several manu- 
facturers, eutnhi payers can 
spin any of the various laser- 
optical di scs available for au- 
dio and video entertainment. 
On the audio-only side, this in- 
cludes 3- and 5-in, impart 
discs. From a video stand- 
point, this includes 5-in, CD- 
videoK as well as fi- and 12-in. 
faserdiscs. 

You are prnhabEy not a 
stranger to compact discs for 
music, but you might be less 
aware of iasenitHcs as a video 
medium. CD-vidcos contain a 
5-minule music video with an 
analog soundtrack* plus 20 
minutes of digital music. 
Larger 8- and 12-in. discs con- 
tain more lengthy video pro- 
gramming, such as concert*, 
movies, documentaries and 
educational fare. Although la- 
serdiscs have been around for 
years, the necessary players 
have been rather pricey. 
Hardware prices are now 
coming down, though, and the 
recent advent of combi play- 
ers provides a versatility not 
normally found in single-pur- 
pose machines. 

HMf sound 

Among the latest low-priced 
combi players is Sony's MDP- 
210 ($70(1, but actual retail 
prices will be lower). Like all 
combi players, the MDP-210 
is larger than mo^t audin/viii- 
eo components. It measures 
17 x 4% x 15*4 in. and weighs 
just over 17 pounds. 

The MDP-2H), as you might 
suspect, offers the type of au- 



dio performance expected of a 
good CD player, particularly 
one bearing the Sony brand. 
The key audio specifications 
claimed by Sony include im- 
pressive frequency response 
of 4 the to £0 KHz, a slgnal-Lo- 
noise ratio exceeding 107 dB 
and dynamic range exceeding 
Bb dB, total harmonic distor- 
tion of 0.003 percent, and 
channel reparation of 100 dB, 
Audio performance is aided by 
8-timcs, 18-bit digital over- 
sampling with dual digitakto- 
analog (D/ A) converters 

Listening confirms what 
the specifications imply: The 
MDP-210 it a faie-suundhig 
machine. Laserdisc players 
often have been criticised for 
using audio technology one or 
Lwn years behind the times. 
That's certainly not the case 
with the M DP-21 0. 

In addition to outstanding 
audio performance, the MDP- 
210 offers outstanding video 
images, displaying up to 426 
lines of horizontal resolution. 
And it offers a range of special 
features depending nn wheth- 
er Constant Angular Velocity 
(CAV) or Constant Linear 
Velocity (CLV) discs are 
being Used. 



Special effects 

CAV discs offer 30 minutes of 
playback per side, and gener- 
ally include a host of spcctal- 
effects possibilities, u FX”like 
freeze-frame, frame-by-frame 
playback and fast playback 
are sacrificed on CLV discs in 
favor of getting 60 minutes of 
audktfvideo information per 
side. Still, speria] effects can 
be obtained on CLV discs 
when they are played in ex- 
pensive combi players that 
have additional digital memo- 
ry capacity. 

CLV discs ore becoming 
the predomijiant form of vid- 
eodisc due to their space-sav- 
ing characteristics. Despite 
its low price, the MDP-210 
does sport a variety of inilest- 
ing and accessing features ap- 
propriate for CLV discs. 

Fun wit It films 

In the CLV release of Brian 
DePalmas 'The Untouch- 
ables/' for example, goofer- 
arid-gaff fens might want to 
access the 50-second scene in 
which the top button of 8fian 
Connery's shirt seems to open 
and dose of its own spooky vo- 
lition. More serious film fans 
may want to directly access 



the scene involving a baby 
carriage on the train-station 
steps, which pays homage to a 
similar scene in the classic 
silent movie "Potemkin" 
directed by Russia’s Sergei 
Eisenstein. Fans of Alfred 
Hitchcock will notice that 
there’s more tlian a nod and 
wink in his direction as well. 
Either way, each scene can be 
bracketed by the MDP-210 for 
repeated viewing. CAV discs, 
of course, can be played on the 
MDP-210 with ail the special 
effects that are available on 
such discs. 

When the movie is over, 
just turn up the lights and pop 
in a CD for audio-only play- 
back. Versatility like this is 
generally found only among 
utility players on baseball 
teams. 

Late News 

A compromise between hi-fi 
manufacturers and the re- 
corded music industry has 
cleared the way for the sale of 
digital audio tape recorders 
(DAT) in the LLS. and else- 
where. For details on the re- 
designed DAT decks, see the 
“Electronics 11 column on page 
32 in this issue. W 
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Cocaine 
lies. 



After nearly a decade of 
being Americas glamour drug, 
researchers are starting to un- 
cover the truth about cocaine. 
It’s emerging as a very 
dangerous substance. 

No one thinks the things 
described here will ever happen 
to them. But you can never be 
certain, Whenever and however 
you use cocaine, you’re playing 
Russian roulette. 

You can't get 
addicted to cocaine. 

Cocaine was once thought 
to be non-add ictive, because 
users don’t have the severe 
physical withdrawal symptoms 
of heroin— delirium, muscle- 
cramps, and convulsions. 
However, cocaine is intensely 
addicting psychoiogkaify. 

In animal studies, monkeys 
with unlimited access to 
cocaine setf-administer until 
they die. One monkey pressed 
a bar 12.800 times to obtain a 
single dose of cocaine Rhesus 
monkeys won't smoke tobacco or 
marijuana, but 100% will smoke 
cocaine, preferring it to sex and 
to fond-even when starving. 
Like monkey like man. 

If you lake cocaine, you run 
a 10^. chance of addiction. The 



risk is higher the younger you 
are, and may be as high as 50& 
for those who smoke cocaine. 
(Some crack users say they' felt 
addicted from tire first time 
they smoked. ) 

When you’re addicted, all 
you think atxxil is getting and 
using cocaine. Family friends, 
job, home, possessions, and 
health become unimportant. 

Because cocaine is expen- 
sive, you end up doing what all 
addicts do. You steal, cheat, lie, 
deal, sell anything and every- 
thing, including yourself. All the 
while you risk imprisonment. 
Because, never forget, cocaine 
is illegal. 

There’s no way to tell who’ll 
become addicted. But one 
thing is certain. 

No one who is an addict, set 
out to become one. 

C’mon, just once 
can’t hurt you. 

Cocaine hits your heart be- 
fore it hits your head. Your pulse 
rate rockets and your blood 
pressure soars. Even if you’re 
only 15, you become a prime 
candidate for a heart attack, a 
stroke, or an epileptic-type Fit. 

In the brain, cocaine mainly 
affects a primitive i>arl where the 
emotions are seated. Unfortu- 
nately this part of (he brain also 
controls your heart and lungs, 

A big hit or a cumulative 
overdose may interrupt the 
electrical signal to your heart 
and lungs. They simply stop. 



That’s how basketball player 
Len Bias died. 

If you’re unlucky the first 
time you do coke, your body 
will lack a chemical that breaks 
down the drug. In which case, 
you’ll be a first time O.D. Two 
lines will kill you. 

Sex with coke is amazing. 

Cocaine’s powers as a sexual 
stimulant have never been 
proved or disproved, However, 
the evidence seems to suggest 
that the drug’s reputation alone 
serves to heighten sexual feel- 
ings. (The same thing happens 
in Africa, where natives swear by 
powdered rhinoceros hom as 
an aphrodisiac) 

What is certain is that con- 
tinued use of cocaine leads 
to impotence and finally 
complete loss of interest in sex. 

It’ll make you feel great 

Cocaine makes you feel like 
a new man, the joke goes. The 
only trouble is, the First thing 
the new man wants is more 
cocaine. 

Ills true. After the high 
wears off, you may feel a little 
anxious, irritable, or depressed. 
You’ve got the coke blues. But 
fortunately they're easy to Fix. 
with a few more lines or 
another hit on the pipe. 

Of course, sooner or later 
you have to stop. Then— for 
days at a time— you may feel 
lethargic, depressed, even 
suicidal. 

Says Dr. Arnold Wash ton, 
one of the country’s leading 
cocaine experts; It's impossible 
for the nonuser to imagine the 
deep, vicious depression that a 
cocaine addict suffers fromi’ 



c Iflrt? miH Sivdiuni lm- 



Partnership fora Drug-Free America 



MOTORSPORTS 

High-Speed 

Hauler 

BY LEN FRANK 




Driving a modeled G-MC S-T 5 Jlmury Club Coupe, Don Stfingfeliow broke a Bonneviirejpwrfrwofd prevfoujly held by a Poratie 92 BS 4 . 



S N AUGUST 7 P 1986, 
the late A l Halbert 
drave a new Porsche 
9B8S 4 complete with stereo 
cassette deck and catalytic 
converter from Porache r a 
headquarters in Ren n, Neva- 
da, to the Bonneville Salt 
Flats just east of Wendover, 



Utah. 

There he d rove 171.926 
mph through the kilometer, 
ITS, 110 through the mile, a 2- 
way average that established 
new world FlA-sanctbned re- 
cords for Category A, Group 
Tip Class 9 vehicles. 

If we are to believe the TV 
commercials, Holbertdid it 
while listening to classical 
music on the cassette player 
—Wagner's “Ride of the Val- 
kyries" would have been ap- 
propriate. Then, the story 
goes. he drove hack to Reno, 

On the afternoon of July 20. 
a CMC S^lf> Ouh Coupe 
(GMC h fi Version of the extend- 



ed cab pickup), driven by Dun 
Stringfellaw, went down the 
salumri back at 194.843 mph 
for the kilometer, 194,770 for 
the mile and took the record. 

Since straight-line speed is 
a function of horsepower try- 
ing to force a vehicle through 
the air and dragU over the 
ground, increasing horsepow - 
er, decreasing the vehicle's 
frontal area, reducing coeffi- 
cient of d rag (Gii), and/or re- 
ducing rolling resistance and 
chaaais friction, makes the ve- 
hicle go faster. 

The most successful efforts, 
of course, include all of the 
above, and it was all of them 
that GMC* £ Advanced Vehicle 
Engineering group (AVE) ap- 
plied to the S-15. 

Air drag is the hard one 
— power requirement goes up 
as a square of the speed. The 
stock S-15 has a top speed of 
about 100* so to get it to go al- 
most 200 takes four times the 



power. But if you reduce air 
drag, requirements drop off 
by that same square. The 
rules require a stock body. 
The Club Coupe has less drag 
than short cab trucks and that 
.^rnall advantage was aided by 
some of the ST package trim 
pieces — primarily the front 
spoiler. Major reductions in 
drag came from lowering and 
changes in rake — slightly 
nose dowm (achieved by Bell 
Tech dropped spindles) — and 
in taking rare of the air that 
spills over and around the cab. 

A tonneau box at the rear of 
the bed helps take care of that 
spilled air. It reduces drag 
more than a full tonneau cov- 
er, or running with the tail- 
gate down, and it hides some 
interesting hardware. The re- 
sult, determined in. GiTs own 
wind tunnel fc reduces drag 
nearly 40 percent from stock, 
Cfi is now 0,31, down from 
0,49. and frontal area is slight- 



ly reduced by the lowering. 

Rolling resistance was cut 
by removing the front brakes 
entirely, replacing the trans- 
mission with a Weissman rac- 
ing 5-speed p the rear axle with 
one from Strange Engineer- 
ing, and connecting the two 
w r ith a carbon-fiber drive- 




jtock 4.3-lltef V6 wm expanded 
5-0 w*i 523 honwpoww. 
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shall. The Lrans has an hIitiohl infinite 
number of quick-change ratio combine 
lions — both trans and axle have less in- 
ternal drag (and more noise} than stock. 
Driveshaft U-joint Jingles were kept an 
straight ss possible and front toe Is at the 
minimum for rolling drag. 

The stock GMC 4,3-liter V6 (160 hp at 
4000 rpm) has been replaced by a racing 
version of same built by Katech* best 
known fnr its CM -based road racing en- 
gines. The engine Was developed by AVE 
and KaLech, and begins with the cast-iron 
“Bowtii?" heavy-duty block. Unlike the 
even-lire production engine, the Bonne- 
ville version uses a Molded odd-fire 
crank. with Oliver steel billet rods Con- 
nected to Diamond Racing Product pis- 
tonft + Heads are Rrodix aluminum — 
eompressinn is up to 12.6:1 (stock S.3:1 ), 
Both bore and stroke have beef] increased 
and displacement Is up from 2G2 cu, 
m^43Mccto3fll/«3e, 

A steel billet roller cam setup by Com- 
petition Cams is combined with Jskender- 
ian lifters, Falconer needle bearing 
rockers, a KaLech rev -kit and titanium 
valves— a] I standard hot rod stuff . 

Intake is by a road race-based Kinder 
fuel- injection manifold and throttle aih 
sembly. combined with AC Rochester in - 
jectors, fuel pump and fuel regulator. 
Ignition is a Delco CD unit, and engine 
management is hy a Ddbfc Generation II 
KCM< monitoring throttle position, in- 
Lake plenum, air Lemp p coolant temp, 
crank position and engine speed — some- 
what simpler than its passenger car appli- 
cation. It sets ignition timing, injection 
liming and injection volume. 

Bonneville is over 4000 ft. elevation, 
ambient temperatures are high and both 
conditions; are the death of hnrsepower r 
Some of it b recovered by a system that 
starts with an ice chest hidden under the 
tonneau box in the rear-na pair of electric 
bait pumps cireu late ice water through a 
pair of converted Harrison a/cr evapora- 
tors mounted behind the grille. InLake air 
is drawn through them, cooled and made 
more dense, fooling the engine into think- 
ing it's running at lower altitude. 

f>n the record run, underhood dr temp 
was 1 1(T F , while intake air was lowered 
to 86^ F. (Pooling wsicr temp went from a 
chilly 42 R Lo a U?pid GJ fl — the system 
works. The result of this combination n f 
standard hoL-rt)d hardware and sophisti- 
cated electronic control and induction is a 
reliable hp at 6800 rpm t and 4 14 lb- -ft. 
of torque at 6400, 

A second engine has been built to tack- 
le SCTA national truck records, simitar in 
most respects to the 5-liter but displacing 
4.26/260 to fit the class. The smaller en- 
gine is rated at 470 hp at 7800 rpm. 

Skinny (23*5x1 &J Goodyear Drag 
Front Runners are teamed with Stock 
Car Specials in the rear, Cragar wheels 
on the front. Weld wheels rear, covered 
by Moon disra to lower drag. 



Club Coupe had room for elecironlcs behind seal, lower dr^g tMrfffcicm than short cati. 



All factors that control state or tune r 
engine condition, wheelspm, speed, 
weather conditions, aerodynamic lift, are 
monitored and relayed back tu a special 
telemetry 1 van so that corrections can be 
made, in formal inn gathered and ana- 
tyzedi and disasters averted, Ironically, 
the system failed to work on the record 
runs. A magnetic field generated hy thf* 
salt itself was suspect, and AVE. r DcEco 



will kwik into better shielding for the fu- 
ture. A similar system was develops! hy 
Delco/Fowell Motorsports and has 
worked successfully for some years. 

Although pleased with thi; record, 
GMC still has its eyes on the 200-mph 
mark for the truck. But even if that goal is 
never achieved, this Ls one Jimmy that 
can legitimately claim membership in the 
superrar club. IM 
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ADVERTISEMENT 




Back Sent Heat ' 

(? 

NEW1 An Innovative, high tech compact heater 
from Therm Technology Corp, BACK SEAT HEAT 
is specifically designed to heat cold areas in 
RV's, vans, boats, trailers, cabs and more. Is 
light weight, portable and easy to install. For 
more Information. CALL I -800-5 AY- HEAT* 

Tbr Itciilrr ii'Jrltr 

r A 

Therm Techmoiog y Corp. 

4875 Si Sneet. S.E.. Cr.ind lUpidv Ml 49546. 



I HE SOLUTION TO DEAD BATTERIES, The Fun 

oF Christmas morning will go cm and on with 
the Eveready' Quick Charging Rechargeable 
Battery System, So give someone you love an 
Eve ready Quick Charging System this year and 
watch Them get a charge out of it, 

MJB 1 ? Lvtrr^.idy H-.il Eery Company lir* 

REVERE ADY 







I 













Save up to 35% on utility bills with America's 
best sel I Ing electronic pi ogranrimable thermo- 
stat. The Hunter Programmable Thermostat. 
You can set your heating or cooling systems to 
coordinate with when you're home, not home. 
Sleeping, etc., for most efficient operation. 
Three models starting at $24.95. Look for 
Hunter under “fans" in the yellow pages. Or 
write The Hunter Fan Company, Dept. PM. 
2500 Frisco Avenue, Memphis, TN 381 14. or 
call us at (901) 745-9222. 





'OING IT YOURSELF- POPULAR MECHANICS 
HOME HOW-TO. If you’re considering any of 
these do it-yourselF projects. . . hanging wall- 
paper, mounting new lighting, tiling a wall, 
wiring a plug, working with glass, fixing floor- 
boards. OR major remodeling and home 
construction projects then this book is for 
you. A full 512 pages covering small fix-it jobs 
to major renovations. Easy-to-follow, step-by 
step Instructions with over 3,000 illustrations 
and photographs. Save hundreds of dollars. 
(B-193S— 129.95) POPULAR MECHANICS, TO. 
Box 1014. Radio City Station. N Y . NY 10101 
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Ak Gift with Character. For the man who 

appreciates the finer traditions, it's a most im- 
pressive gift. Old Grand Dad. A classic, pro 
rflium Kentucky Straight Bourbon Whiskey. 
Since I8SZ, a uniquely smooth marriage of 
body and flavor. 




Give the gift that’s better to receive. 

Quality, performance, <ind design have made 
Braun the #1 selling foil shaver In the world. 
Its thin profile Is designed to fit the contours 
of your face as comfortably as your hand. And 
Its unique, ultra-thin, platinum-coated foil 
helps provide a smoother, closer shave. 

Experience the Braun difference- 

BRflun 

Destgn^ri io perform better. 







I list Alert' Ready- Lite™ rechargeable lantern 
is always ready to work when you are because 
it can hold a charge up to one year. Swivel 
head allows you to shine its powerful beam 
where needed. Retractable plug-in prongs 
allow you to recharge it in any outlet- Perfect 
for any job. 

First Alert 




Creative Home Landscaping: Help someone 
special shape up their landscape. Experts provide 
everything from start to finish wlih easy Instructions 
and over 500 color photographs. 3 52 pages, hard- 
cover, S24-95. 

ORTHO'* Home Improvement Encyclopedia: 

Everybody wants to start off the new year with 
Improvements. Tips on I ZD topics clearly presented 
with detailed sllustfat ions r for the beginner or the 
advanced do-it-yourseltef, Full color, 51 2 pages, 
hardcover, J24 95 





Lock up Electronically 




with a SAFE HOUSE® Home Security System 



Protect your property 
while you’re away with an 
easy 'to- install security 
system from Radio Shack, 

Introduced in 1979, our 
exclusive SAFE HOUSE 
brand has become a 
nationwide leader in home 
security, offering innovative 
features and high quality at 
affordable prices. 



Our top-of- the- line 
system, in foreground, 
guards four windows or 
doors and senses fire and 
smoke. It's easily expanded 
with more sensors, sirens, 
strobe lights, even a 
telephone autodialer— all 
available at Radio Shack. 

Your cost for this quality 
system is Jow because 



Radio Shack offers it at a 
money-saving package 
price. Regular separate 
items $258.15. Save $33,20 
and start locking up your 
home electronically today for 
only 224.95 

FME Cii t&Iog! Write to 

Radio Shack, Depl. 10B-04, 

300 Qr\& Tandy Center, 

Fort Worlh. T* 7B102 

-PTh appta al pjrliDHtir^ Rajin Stack stow *nj uu uuf 



SAFE HOUSE Exclusively at Radio /haeK 

The Technology Store* 

ft DWIRJOW Of TANDY CORPORATION 







AUTOMOBILES 



Ford Taurus and Chevy's new Lumina battle for 
All-American sedan supremacy, 



BY TONY SWAN, Automotive Editor; PM Photos by Biff Ashe 



T 1 HE COMBATANTS are new, but the basic It's taken this long for the Celebrity's more contempo- 
confliet goes back generations. Taurus versus rary successor to get into \ he fray. 

Lamina. Ford versus Chevy. Although other Naturally, we were anxious to see how effectively 
brand names have figured in this ongoing Chevrolet had employed those four years, 
struggle for the center of the U.S. marketplace, these Chevy has had new 1900 Luminas motoring around 
two makes have pretty much defined the character of since last summer, since it's GM's [ml icy to dedicate the 
the mainstream American sedan for more than 75 early part of a new-car build to rent-a-car and other 
years. And they continue to do so today, fleet sales. The timing of h hit hue-summer test wasn't 

Although the contest has been unrelen tin g, t his road ideal for Ford, however. Our request for a Taurus 
lest recognizes a resurgence Cm the Chevrolet side of tester caught Ford right between model years, and 
thy field— a rather tardy counteroffensive. When the even though there's very little change between Taurus 
Taurus sw r ept triumphantly onto the scene in late 1985, '89 and Taurus ‘90, our friends in Dearborn were anx- 

C bevy's Celebrity sedan became an instant also-ran. ions to have us test the new car. A few weeks’ wait and 
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we were in busine^. The two teal 
cars were aa evenly matched aa we 
could make them. Powertrains were 
virtually identical and both cars had a 
goodly array of comfort and conven- 
ience features. 

Although both Taurus and Lamina 
are available with 4-cylinder enguiea^ 
we chose V6 editions, and opted for 
upscale models. In Luminese this 
means the Euro model, with 3.1-liter 
VB and 4-speed overdrive automatic. 

The upscale Taurus is the LX mod* 
el, and our test car had the 3.0- liter VB 
engine and 4-speed automatic, 

Lumfna Euro Sedan 

The real Lumina news for this fall is 
the coupe, but since Ford refuses to 
produce a Taurus coupe, we matched 
up two 4-doors. 

The Euro sedan carries some exte- 
rior trim differences — blackout grille, 
body-colored moldings, mirrors and 
rear deck spoiler — but there are func- 
tional distinctions as well. Included 
are stiffer suspension components, 
and fatter J95/70R15 tires. Euro- 
model buyers can opt for 215/G0R16 
tires on handsome 16-in, alloy wheels, 
which were part of our test car's 
equipment list. 

Inside we found nicely contoured 
bucket seats, a leather-wrapped 

sport steering wheel with tilt feature, 
central locking, power windows, an 
AMv'FM/caftsette sound system and 
air conditioning— all Euro standards. 

As an engineering package, this car 
holds few surprises. It’s the GM-10 
platform— B nick Regal, Pontiac 
Grand Prix and OSdsmobtie Cutlass 
Supreme. Front suspension is inde- 
pendent struts and at the rear there's 
a single transverse composite leaf 
spring, a la Corvette. All models get 
4-wheel disc brakes — a plus versus 
the basic Taurus. 





Ford Taurus LX 

The car that once caused Ford to hold 
its corporate breath ha® become a fa- 
miliar sight, but still manages to look 
new, without any styling changes. 

The chassis is also carryover — in- 
dependent strut® at all four comers. 
Unlike Chevy, Ford offers only one 
level of suspension tuning, save for 
the 220- hp SHO nasi el. 

However, there are a couple of sig- 
nificant changes for Taurus in the 
safety area, Foremost on this list is 
ABS braking, standard for the SHO, 
optional on models with 4-wheel disc 



brakes, including our LX test car. 
There’s also a driver's airbag and a 
knee bolster to go with it. 

Ford has also extended the front 
seal tracks and revised the instru- 
ment panel. A till-adjustable wheel is 
now standard and speed-sensitive 
power steering is available, 

On the road 

Neither of these cars, as tested, is 
particularly quick. However, the Lu- 
mina did have a decided edge in our 
acceleration runs, a statistic that pays 
dividends in reduced passing expo- 
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sure times- Taurus has a couple of 
cures for the slows, though, in the 
form of additional engine options — 
Lhe torquey 3.8-liter V6 or the hot-rod 
SHO model. Additional engine op- 
tions are still a year away for Lumina. 

On the akidpad and handling course, 
things were much closer. There is no 
optional suspension package for the 
Taurus while our test Chevy had the 
optional Euro Sedan suspension. The 
higher spring and shock rates, faLler 
stabiliser bars anti wider 16-in. wheels 
and tires made a marginal difference 
here in the Lamina's favor. 



Our braking tests put the Chevy 
way ahead of the Ford with stops 
from GO mph averaging 13 ft. shorter. 

Numbers aside, though, the most 
interesting thing that came across for 
our testers was how different these 
two cars feel. 

Pari of this has to do with inferior 
appointments and ergonomics. Our 
reaction to the Lumina's interior 
could be characterised as indifferent. 
We liked Lhe seating, but we weren't 
impressed with the quality. 

Similarly, the styling of the instru- 
ment panel, compressed into a narrow 



Tacna nanJJlng conveyed seme of solidity to ten crew. IrutnirrrefitatJon Is new for 1 990. 
as is driver s ai rhag and knee boater. Vulcan 3.0 VS gave Taurus atfrlcrat Ion honors. 



horizontal strip, would be more at 
home in a '70s*era car. Control loca- 
tion is average — the power window 
controls in particular , set into the for- 
ward surface of the armrests, came in 
for criticism . 

The Taurus has had gimd marks in 
these same areas since its introduc- 
tion, and compares well versus the 
Lumina, though the Lamina seating 
provides better lateral support. 

Both cars measure up well in front 
seat roominess, but rear seat passen- 
gers may feel a trifle cramped. The di- 
mensions are very similar, and trunk 
space is generous in both cars. 

The Taurus is quieter than the Lu- 
mina, parity because of the Lumina’s 
sporty induction noise, partly be- 
cause it generates more wind noise. 
The Taurus also gets our nod for ride 
quality. "Substantial" and "solid" 
were two words that kept recurring 
among our testers in this regard. 

These cars aren't especially handy 
in tight places. Though their steering 
is quick — only 2.5 turns lock-to-lock 
for the Taurus — turning circles are 
sizable. The Lumina gets slightly bet- 
ter grades for visibility, thanks Lo its 
more generous greenhouse, but nei- 
ther car has any real blind spots. 

Testers' choice 

Because of its substance, overall de- 
sign and the availability of optional 
engines, we give our nod to the Tau- 
rus. You don't have as much flexibili- 
ty when ordering a Lumina, although 
more engine options are coming. 

If you value sporty feel and superi- 
or road handling more, then the Lu- 
mina could be your choice. 

There’s no question that both are 
thoroughly compelenL cars. But right 
now , in the ongoing battle for All- 
American sedan honors, Ford still 
holds the high ground. M 
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ELECTRONICS 



21st CENTURY TV 

High-Definition Television is coming. And with it, widescreen viewing, 
film-quality pictures and digital surround sound 

BY STEPHEN A. BOOTH Electronics Editor 



T he quarterback is 

gjwpinf for breath — --and snare 

you. You're on t hr edge of your 

seat, but the; sent of hi^ pant;* is on the 
turf. What you + ve got in summon is 
surprise: Part of the sacks violence is 
its shucking suddenness, One mo- 
ment, the passer is looking for day- 
light to find his receiver. The next 
moment, some blitzing defenseman 
emerges from nowhere and knocks 
the daylights out of him. 

The quarterback doesn't see the hit 
coming and usually, if you're watch- 
ing on TV, neither do you. Someday 
you will — anti it won’t be hind- 
sight. You'll be able to see theem 
t ire play u nfol t\ i n t he w idescreen 
perspective of High- Definition 
Television. 

Experimental transmissions 
of High -Definition Television 
(HDTV) are well underway, and 
Lhe screens for displaying it are in 
the works. 

Lasl year, Japan V public TV 
system, NHK r used satellites to 
convey HDTV coverage from the 
Olympics in Seoul This summer, 
visitors at the Berlin Audio/ 
Video Pair got a glimpse of the 
pan- Europe an Eureka project — 
supcraharp TV images delivered by 
satellite to w idescreen Lubes and 
projection monitors. In the US., 
various forms of HDTV have been 
demonstrated privately and public- 
ly. Cleary tsion H the first stage of Ja- 
pan’s Hi- Vision system, hits the 
airwaves next year, and the 199^ 
Barcelona Olympics is the goal for 
Europe's HDTV kickuff. But as fur 
the ILS, gameplan, the players are 
still in the huddle. 

Many points of view 

Though the very won Is suggest preci- 
sion anil dear-sighted liens, the trou- 
ble with HDTV is defining it. lake the 
parable of the blind men and the ele- 
phant, there are different conceptions 
of what HDTV should be. This makes 
it hard to determine when it will be. 
Til strategic planners at NASA or 



the Pentagon, HDTV connotes en- 
hanced electronic images from outer 
space, or fiat-pane! video displays for 
the constricted space of aircraft cock- 
pits. To futurists in the nation's think 
tanks, HDTV means all tuannerofin- 
teimlive computer environments for 
industry, education and the home. 

These viewpoints and others are 
primarily concerned with Lhe image 
resolution and physical makeup of the 
actual video display — nut the trans- 
mission of prime-time programs. As 
such, their area of concern ought to be 
labeled high-definition or high-resolu- 




Ready for HDTV: Themion s 16- to-9 TV wfrh 

Wn r widescreen tube debuts In Europe ne*t fall. It 
alio can display four regular TV shows, sa Above. 

tinn video, to avoid confusion with the 
issue of an advanced broadcast format 
fur "Monday Night Football,” 

Trouble is, HDTV has become a po- 
litical football in the U.S. It encom- 
passes a bewildering variety of 
issues, everything from the nation's 
military preparedness to its economic 

competitiveness abroad. As such, 

many interested parties want a say in 



w hat High-Definition TV will be* 
These include b mad casters, cable 
operators, telecommunications com- 
panies, electronics manufacturers 
— ami the Departments of Commerce 
and Defense. Congress ami the Ad- 
ministration have convened ongoing 
studies. Meanwhile, the Federal 
Communications Com mission has be- 
gun evaluating several proposed 
H I YTV system s H with the goal of set- 
ting standards for the nation. 

Home cinema 

In terms of vvhai the TV viewer will 
see., there is some consensus as to 
what HDTV should be What dif- 
fers is Lhe technical means by 
which it will be transmitted and 
displayed. 

Almost every promised HDTV 
system— seven to 20 at last 
count— widens Lhe screen dis- 
play. Today's boob-tube has 
width-to-heiphl proportions of 4- 
This ratio wits established in 
1941 by the National Television 
System Committee (NTSC}. 

HDTV would expand the as- 
pect ratio usually ex- 

pressed its lb-Ln-9. This is about 
lie wid L h - Lo- h e igh L p rt ip irt ions o a 
i inemawopy-ty pe movie screen. It 
means home viewers will nee '.he 
sums film as theatergoers — instead 
uf a TV version that’s been cropped 
off at the sides. It also means wide- 
aspect HDTV cameras will capture 
more of the action at live events 
—like that linebacker's approach to 
the quarterback for the sack. 

Improved resolution 

Whde HDTV aspires to cinematic 
grandeur, il also promises film -like 
image quality. Every proposed sys- 
tem Can.'s fesr increasing the number of 
vertical scanning lines that make lip u 
TV picture. Instead of Lhe flicker in- 
herent in today’s picture, televised 
images w ould appear seamless 

Under the current NTSC system, 

each TV frame is composed of two in- 

terlaced fields of 262.5 lilies, for a to- 
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PHILIPS 




Tr>t gitarterback didn't iee tfte tack coming. 
huE harm? viewers will when widescreen, 
Nigh Defmi item PV arrives. Prototype HDTV 
projection set by PhiNps [inbovef measures 61 
in. diagonally. SljE lEl widEh-EO-helght 
ratio Is I6-EO-9, proportionately one-third 
wider than the 4-to-3 ratio of today s TVs f Il- 
lustrated at nghl iay Philips current 3 1 -In. 
tube seij. HDTV jets wd IF yield movie- Him 
sharpness too. by improving the strurture or 
TV i vertical scanning lines. 

tal uf 525 lines. Tu convey motion, l 1 k- 
fideb are alternately updated evtny 
l I m of a second, creating a new frame 
every l i, m of a second . 

The proposed HDTV systems 
would upgrade vertical resolution in 
different ways. Some cal! for the pro- 
gressive scanning of the 52B S ines ev- 
ery 3 second, thereby eliminating 
the interlacing and its resulting flick- 



er. Other proposals would inter- 
lace two 525-line fields to create a 
I05(Mine frame. These Bo-called lixie- 
rioublmg schemes also deliver finer 
resolution, and li« signal processing 
to eliminate any flicker. 

Better color, CD sound 

While they improve vertical resolu- 
tion by increasing the scan rate, 



HDTV systems also promise en- 
hanced horizontal resolution. Al- 
though the El DTV screen is one-third 
wider than NTSC [5*33-to-3 versus 
4-lo*3) ? all HDTV proposals would 
deliver more picture elements, 
proportionately, from left to right on 
each scanning line. This would be 
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21st CENTURY TV 



Delivering High-Definition TV 




PROGRAM flELAf 
SATELLITE 



BROADCAST 
TV HOM£ IHOTVf 

BROADCAST 
TV HOWE <NT£Q 






BROADCASTER 

[SATELLITE 

DO^NLINK| 



WELUTE 

TV HOME ttffiC) 



[KEV| NTSC SJGNAL f SOLID BLUE LINES) 



HDTV AUGMENTATION SIGNAL [BROKEN RED LINES) 



PROGRAM GENERATION 5«TF 
| WELL HE UPLINK) 



AT ELLFTE 

TV HOME IHDTVJ 



Delivery 5yttOTl propose try Ptiilip* would serve HDTV and NTSC 
names having either satellite ot broadcast reception. The program- 
generation ilte— the satel l lte uplink or d TVitudlo^tmnsmltstarth 
the NTSC signal and Lhe HDTV augmentation signal to a relay iat el- 



[ite, Downlink signals ^re picked up py HFtePJtehome receivers, hut 
only the HDTV home makes use of the augmentation signal. Local 
terrestrial broadcasters also pick op both satellite feeds, and pass 
them on to HDTV and NTSC homes having regifJaf antennas. 



achieved by packing the pixels more 
densely than is done today. 

Brighter pictures, more intense 
color and a lack of color bleeding are 
also among HDTV's attributes. 
These feats would be accomplished by 
transmitting and processing the dif- 
ferent signals separately, instead of 
multiplexing them as NTSC does. 

Finally, because research has es- 
tablished that the perception of sound 
enhances human vision, ad HDTV 
proposals call fur digital audio with 
compact-disc quality— four channels 
of it. This would permit the addition 
of surround -sound effects to supple- 
ment a 2-chan nol stereo image emerg- 
ing from the screen area. 

The challenge 

All that HDTV promises is within the 
grasp of technology. The mathemati- 
cal formulas and the physical hard- 
ware are doable. The problem, at 
[east for over-the-air HDTV, is limit- 
ed space in the broadcast spectrum. 

All the various forms of communi- 
cations place a great demand on air- 
space, which is in finite supply. 
Conveying all the extra video and au- 
dio information that HDTV would 
carry requires more frequency band- 
width than the current NTSC signal . 

In fact, one reason why Japan and 
Europe are close to implementing 



HDTV is because neither system uses 
over-the-air terrestrial broadcasting, 
instead, the HDTV signals will be 
delivered exclusively via direct-broad- 
cast satellites to small home- 
receiving dishes. In essence, this 
means Japan and Europe each will 
have tw r o incompatible TV systems; 
conventional, terrestrial broadcast 
TV, and a satellite-delivered HDTV 
signal accessible only to those homes 
equipped to receive it. 

Compatibility 

In the IJ.S. T there already exists an 
extensive, and privately owned, ter- 
restrial broadcast system. Resides 
over-the-air telecasting, an extensive 
cable TV system serves ILS. homes. 
Abo in place are an estimated 160 mil- 
lion TV sets, capable of receiving only 
NTSC signal. Currently, there is no 
private, commercial direct-broadcaal 
satellite system in the U. S. Accord- 
ingly, terrestrial broadcast is the 
most likely avenue for future H DTV 
transmissions. 

The Federal Communications 
Commission makes the rules for all 
Forms of broadcast communication, 
and is the authority that allocates 
space in that finite supply of broad- 
cast frequencies. Last September, 
Lhe FCC laid the ground rulew for 
HDTV broadcasts. 



Although it did not rule out alter- 
nate means of HDTV delivery (such 
as satellite and fiberoptic cable), the 
FCC did move to protect the nation's 
investment in broadcast equipment 
and homt 1 : TVs by ruling that any 
over-the-air HDTV delivery must be 
compatible with the current NTSC 
system. In practice, this applies to 
cable TV too, since CATV systems 
depend on terrestrial broadcasters 
for much of their programm ing. 

What compatibility means is that 
any HDTV signal from a transmitter 
must be receivable by conventional 
NTSC sets — though in conventional 
format, not HDTV quality. Theoreti- 
cally, broadcasters would be free to 
transmit one NTSC signal (for exist- 
ing receivers) and, on another chan- 
nel, simulcast an HDTV program for 
advanced sets — but not really. This is 
because the FCC "urged" HDTV de- 
velopers to stay within the band width 
of two NTSC channels, 

Tight fit 

Curren tly, each NTSC channel occu- 
pies 6 megahertz (MHz) of band- 
width, Apparently, then, because an 
HDTV signal needs more than 6 MHz, 
a broadcaster could not simulcast 
NTSC and HDTV channels. 

That is 1 not unless the HDTV sys- 
tem somehow compressed the extra 
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Seeing The Whole Picture 

I SSUES OF FINER resolution as*de, me 
mo si langi tote bensfil people will first per- 
ceive in HDTV i& the vnctef on&crwo image. 

Conventional TVs have wrdTti-io-tisighi 
proportions ol 44o-3. Thealncal movtaa, 
though, are filmed with a wider aspect ra- 
much as 2-10-1 . Accordingly, movies 
shown on TV musl be cropped Id III She nar- 
rower screen, and home viewers miss some 
of the scene The alternative, called letlerbox- 
ing. keeps she movie s width but puts a small- 
er picture on She screen, with black bars 
above and betaw. 

When cropping lor TV (or prerecorded vid- 
eo) is done indifferently , an equal area on 
each skis ol the scene is simply lopped off. 

This is mosE evident in the Elite frames, where 
the beginnings of words on The left and ends 
of those on me right ara missing. 

A more thoughtful, conscientious form of 
cropping is ceiled pan- and -sc an. Here, a 
technician uang a joystick-kke controller fol- 
lows the action on the original widescreen 
version, and fmmes the ' da-scoped' ' 4-10-3 
scene fof the best possible presentation 
The Philips HDS-'N A system provides for 
pan-and r scan techniques, so that owthjts of 
older 4-IG-3 sets do not receive merely a 
croppod-off version of the wider HDTV signal. 

This applies to kve TV as well as canned mov- 
ies For example, when a wtafraspeot HDTV 
camera is used ai a fcottal game, a techni- 
cian would pan-and-Scan the Jive image 10 
make sure mat key actions can be viewed In 
the 4-li>3 formal. — &AJL 



Flop Died HPTV screen | below] U one- 
third wider than s conventional NTSC set 
| above but Is the same height. Because 
tht wteku HDTV display has proportions 
similar to Cinemascope type movie-the- 
ater screens, the HDTV sk#e pane# will at- 
commodai# the parts of scenes that are 
cropped away lo fit today's 4-to-3 Televi- 
sion screens. 




video and audio information wdthin 6 
MHz, and used this channel to supple- 
ment the basic information already 
being transmitted on the NTSC 
broadcast. This is precisely how the 
various HDTV developers propose to 
deliver the big picture through the 
constricted pipeline. 

The HDTV delivery systems pro- 
posed by North American Philips, 
Xenith and ACTV are representative 
of the clever compression schemes the 
PCC soon will evaluate. For the re- 
cord, ACTV stands for Advanced 
Compatible Television, a consortium 
Lhat includes Thomson Consumer 
Electronics (RCA and General Elec- 
tric), NBC and the David Sarnoff 
Research Center, North American 
Philips (NAP) comprises the Magna- 
vox, Philips and Syfvama brands. 

N q more taboos 

Although each of the three proposed 
systems achieves different degrees of 
high definition and delivers it in 
different ways, all use the so-called 
taboo channels for the HDTV compo- 
nent of the broadcast. 

Taboo channels are t he unused ones 
between tw r o active channels in any 
city. In New 1 York, for example, the 
FCC does not allocate the frequencies 
between Channels 2 and 4, What 
would be Channel 3 is left unoccupied, 
to prevent the possibility of interfer- 
ence between adjacent channels, 
Here's how the three HDTV propos- 
als would break the taboo. 

■ NAPs High-Definition System for 
North America (HDS/NA) would 
send a regular NTSC broadcast on 
one fi MHz channel All the extra in 
formation that makes up the HDTV 
signal (additional screen width and 
vertical resolution, and digital audio) 
La compressed to 3 MHz and transmit- 
ted in the fi MHz taboo band. This 
means two TV stations, say Channels 
2 and 4, could share the taboo channel 
between them to send HDTV, Con- 
ventional NTSC sets pick up the 
NTSC signal and ignore the com- 
pressed HDTV information. New 
HDTV sets would combine the NTSC 
channel information with the extra 
information in the taboo or augmenta- 
tion channel. 

■ Zenith's Spectrum-Compatible 
HDTV system uses digital compres- 
sion to alter the way a TV signal is 
broadcast. Normally p the low-fre- 
quency portion of the video signal 
(below 200 kilohertz) requires most of 
the power needed to broadcast. The 
remainder of the broadcast — fre- 
quencies above 200 KHz — uses only 1 
percent of the transmission power. 
Zenith compresses the low frequen- 
cies digitally, so that the entire broad- 



cast requires only 10 percent of the 
power normally used to transmit an 
NTSC signal to the same geographic 
area. This drastic reduction in radiat- 
ed power, according to Zenith, virtu- 
ally eliminates the possibility of 
interference between adjacent TV 
channels. Accordingly, broadcasters 
can use the taboo band to si mu least 
HDTV information. Circuitry within 
the new receivers would add the extra 
HDTV information to the regularly 
transmitted NTSC program. 

■ The ACTV consort ium"s proposal 
for HDTV takes an evolutionary ap- 
proach in tw r o acts. In the second 
stage p . two 6 MHz channels are used to 
elevate the system to true high defini- 
tion. But while the world waits for 
ACTY-1L the consortium's ACTV-I 
system would offer w idescreen view- 
ing with somewhat enhanced defini- 
tion of NTSC, Basically , the extra 
screen width and some picture im- 
provements are compressed and 
transmitted along with the conven- 
tional 6 MHz NTSC signal. New r 
widescreen ACTV-I sets pick up and 
display the extra information. Con- 
ventional NTSC sets ignore it — 
though ACTV claims even older sets 
w ill benefit from the sharper ACTV-I 
signal. The intriguing aspect of 
ACTV-I is the possibility of wide- 
screen TV today — without waiting 



for HDTV standards to be set. Coinci- 
dentally, the Thomson part of the con- 
sortium already has demonstrated 
working, 34-in m l6-to-9 aspect wide- 
screen tube sets* The company plans 
to sell them in Europe next .fall, priced 
at about $5000, Philips plans to begin 
European sales at the same time. 

Whats playing? 

Until true widescreen programming 
becomes available — -in Europe or 
elsewhere — the widescreen set 
Thomson demonstrated in Berlin uses, 
digital magic to make the most of 
what's available. 

For example, programs broadcast 
nr recorded on Videotapes and discs in 
the 16-to-a letterbox formal can be 
displayed full-screen — without the 
usual black bars above and below the 
picture. Conversely, standard -i-to-3 
aspect pictures can be cropped top 
and bottom tn Fill Lhe widescreen* Or. 
the screen space nut used by a 4-Lo-3 
picture can be filled with three small- 
er pictures stacked on one side of the 
main image. 

If t he prospect of watching four 
football games at once doesn’t thrill 
you. consider the alternative: More 
than one TV engineer has half joking- 
ly described a "woodgrain” computer 
chip to fill in the aides of the wide 
screen utiti I true H J JTV arri ves, M 
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White- knuckle 
performance and high-^^ 
tech cruising converge as 
we attack winter's high country 
on four slick new sleds. 



BY CHARLES PLUEDDEMAN 
PM Photos by Rich Cox 



B LASTIN'! ; THROn< ill iirtp-]«iwdbi 
drift s ami curving graceful arcs 
sihav-l'u vered meadows was tht- 
dream of every f™*t-beJt teenager in 
tile IfldUs. My firs! sled ^ a 19liB Ski- Dim 
Olympic pmvt'i'ed by an uiishmuded *ing]tM.w]- 
iuder, nir-emtleiL 14-hp engine with a heavy 
steel t-hii^sis and steerinv skis susf Glided by leaf 
springs. [t was noisy. furney ami the sparkplug 
fouled constantly But its top speed was about 
-10 m|jh and it seeing l to me the best way ever in- 
vent ed to I ii -at winter-induced cabin lever. 

Not surprisingly, snowmobiles have ad- 
vanced light years dime then. During a 109(1 
preview last March, on HUnKLft.-htgh trails 
near Wyoming's (Irand Teton Range, the 1 J M 
test u-um discovered that even modest sleds 
have |ii|iiid-cuoh<d engines, sculpted lines, alu- 
minum chassis ami hide] sentient front suspen- 
sions. Cutting-edge rnndds feature extended 
drive trucks, sculpted fairings option-filled 
comfort and llKJ-niph speeds, 

ClwLy. it was time fur a closer look at the 
new generation of high-tech sleds, The PM test 
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SNOWBUSTERS 

team joined Arctic Cat. Polaris, Ski- 
Doo and Yamaha during their annual 
new -prod net showcase hosted by 
Snowmobile magazine. We wrung 
out a dozen machines over three 
hard-riding days, but found four sleds 
leading the fleet in high-tech advance- 
ment. Although we didn't rank the 
snovvhusters, since they range from 
agile speedsters to extended-track 
cruisers, each sled was subjected to a 
rigorous battery of tests. 

Arctic Cat Prowler 

The basic design of the snowmobile 
hasn't changed much in 25 years— 2- 
cycle engine* cleated rubber track, 
torque -sensing transmission, steer- 
ing skis. But improvements are vast 
and Arctic Cat's futuristic new Prowl- 
er, a midsize sport sled, is a perfect 
example. 

The Prowler features a front sus- 
pension that looks like it was lifted 
from an Indy car, with aluminum ski 
spindles, a pair of steel A -arms and 
coil springs wrapped around adjust- 
able shocks. 

The lightweight hood and side pods, 
made of Metton plastic, replace the 
hood-and -belly pan arrangement used 
on other sleds, and the sculpted wind- 
shield, similar to a motorcycle fairing, 
pivots with the handlebara. 

Power is provided by a liquid- 
cooled, 62-hp, 440-cc Suzuki Tw r in, 
which weighs just 52 pounds. The 
lightweight power plant features a 
unique system of magnetic sensors on 
Lhe carburetors that stops the engine 
if the throttle linkage freeze*. 




On Lhe trail, the Prowler soaks up 
bumps as well as heavier cruisers, yet 
at 425 pounds it** agile enough to whip 
through corners with ease, Tach and 
speed o are on the handlebars, dose to 
the eyes and easy to read. Handlebar 
warmers are standard, too. 

The small fairing- and- windshield 
design offers minimal protection, but 
facemask or goggles provide comfort 
enough for most. A minor nit to pick is 
tack of storage B[*acc. 

In an impromptu 15-mile race on 
sleep, twisty trails along the Conti- 
nental Divide, the superb handling 
Prowler was one of the first to reach 
the lodge. And with its radical con- 
tours, it's as good looking as it is quick. 

Polaris Indy 500 SKS 

Ne w to the Indy 500 line this year, the 
SKS model features one of the hottest 
design trends of the '90s — an extend- 
ed track* The SKS track is 133,5 in. 



long, 12.5 in, Longer than previous 
Indy 500 models. Originally devel- 
oped to increase flotation (slay on top) 
in deep powder, long-track sleds have 
other advantages: smoothing out 
bumps and allowing 2-up riding. 

The Indy SKS is powered by a liq- 
uid-cooled, 488-ec Fuji Twin, with 
engine cooling handled by heat ex- 
changers located under the chassis. 
New for 1990 is a 200-watt alternator 
that provides power for a halogen 
headlight and hind warmers . 

While most modern snowmobiles 
have adjustable suspensions, the SKS 
features a new r Dial- Adjust system in 
the rear, which allows riders to alter 
spring preload (making it firm or soft) 
by simply turning a knob. 

On the trail, the extended track 
keeps the ride flat and stable, espe* 
chilly on washboard trails, although 
shifting body weight on tight corners 
doesn't seem to have much effect. You 





TEST PARAMETERS 

Each sled prototype was tuned by Factory 
technicians, who appear in some phoio-s 
doing slum driving, but all data In story and 
charl was canceled by Iho PM test team. 
While flal-nui runs were measured, (Op- 
speed figures are only estimates based on 
performance at sea level Teskng took place 
at 1 0.000 tt. For every 1 000 ft of elevation, 
engines lose about 3 percent of power. 



MAKE- MODEL 



ARCTIC CAT PROWLER 



POLARIS IMOY 500 SKS 



E-nglms Oi spacemen! Hp 



Suiuki Mti ec -62 hp 



FuILAM cejHA^ 



Length Width Wflighl Fuel 



lOfcMTttM th*J7.2 gal 



11M1.fr "MilbH ?4gal 



Track Length Traci Wldth^kl Stance 



lar/iiw 



1M.fr rtfrfW.fr 



rfl.fr, enormous amount ot iraviH 



frfT.I" Diai-Adjusl system 'Q f rear 



Top Spwd. Handling 



KUSitiph. superb hjodhng increases Irail --pwixi 



Tram Hiding, Cornering 



Agile and reapftnEi v& 1o body English 



Leas reeponaivEHhani span sled faul smooth 



Fll And FinSih 
Prk» 



Radial Front-end styling. easy-to-read snslnimants 



Besl inpimmenl d- splay and slEsmge iaaletul styling 

$5190 



Manutaclurer Address 



AjIco, Inc , Bdk Sid, 

Thiel ftntm Falls, W N 5670 M2 1 8] M 1 -6556 



Polaris Industries. 1225 Hwy 1 60 U 
Minneapolis MN 55441. (612> 542-0500 



Track length- — circumference ol pleated 
rubber drive track. 

Ski stance — distance between centerlines or 
steering skis. 

Slide-rail suspension- .inside drive (rack, 
mainlatos track contacl with snow 



Excellent acctis to 
dutch and drive 
belt Note small, 
ultralight cylinder 
heads. Engine is 
lightest In Heel. 



* Miknuf^'tun'r ricej not frtibEL^h htinsepawer 1 ruling. 
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learn to leu he skis; do the work. 

We thought 1 he ludy b :n t the hest 
instrument display, with welt-placed 
la i'm'. easy-lo-read Lach and speech}. 
Ollier noteworthy features are a tool- 
box over the right fool well and small 
storage compartment behind the 
soft seat. 

Despite the feel of a big sled, the 
I ndy Ws Fuji engine is powerful ami 
responsive, and, at sea level, top 
speed should be a bunt JlOmph. 

Ski-Doo Formula MX LT 

Thi- Ski- Don Fqrmul# MX LT is nn- 

oLherkmp-trurk slefL ulthuu^h :il IHft 
in. extmlang would be more aOCUl^te- 
Naturally, the Formula MX LT has 
superb flotation, but it surprised the 
test team with unexpected agility in 
tight comers. 

In keeping with Ski-Don's perform- 
ance heritage, the Formula MX LT 
has agmund-hugging! sporty prnflle. 
Power is supplied by a tnrquey , 3&i-cc 
Rntax Twin with rntary waive induc- 
tion and liquid cooling. 

Front suspension features the inde- 
pendent P.S.R. t Progressive Reac- 
tion Suspension) system, with 
adjustable inboard coil-over shocks, 
torsion bar for flat cornering, and long 
trailing link attached to the chassis. 
The slide-rail track suspension has a 
monoshack and H^ing-nite springs. 

Instrument# include a speedo, taeh 
and temperature gauge, located some 
distance from the driver, which fea- 
ture somewhat hard-to-read blue 
numbers on a black background. A 
welcome detail is the cam-action 



throttle lever that helps reduce 
thumb fatigue. 

The Formula MX LT uses the same 
chassis as the standard model, but 
covers the extended track with a 
short plastic fender and large tadlight 
housing. A storage compartment 
w r ould probably be more useful here. 

Bury a snowmobile in chest -deep 
snow and you'll quickly learn to ap- 
preciate the extended track of the 
Formula MX LT, an ideal sled for 
those willing to trade a few mph for a 
smoother, less demanding ride. 

Yamaha Ptiazer IJ 

With its radical telescopic front sus- 
pension and handlebar-mounted fair- 
ing, the Yamaha Pbazer has become 
Lhe best seller of the '80s. But since its 
introduction five years ago, the com- 
petition is catching up and even creat- 
ing copycat models. Yamaha rises to 
the challenge in 1990 with a new-gen- 



eration sport sled, the Phaser 1 1. 

It's probably no accident Lhat so 
many of the Phazer's design details 
have a motorcycle flavor. Take the 
fairing, for instance. Attached to the 
steering head, it turns* with the han- 
dlebars to aim the headlight in the di- 
rection the sled is headed. 

TheT.S.S. (Telescoping Strut Sus- 
pension) is similar in concept to a mo- 
torcycle fork. The strut encases a 
long, progressive-rate coil spring and 
a double-tube shock absorber. And fi- 
nally, capitalizing on the sled’s racy, 
low-slung profile, the standard 1990 
Phazer 1 1 features a bold red-and- 
whitc color scheme (similar to Yama- 
ha’s factory -team motorcycles). 

The Phazer II is powered by a 485- 
cc Yamaha Twin rated at S3 hp. The 
engine is air cooled, which is lighter 
and less complicated than liquid- 
cooled engines, although not as pow- 
erful per cubic inch. But don’t let this 
fool you — Phazers have won three 
consecutive world championships. 

At only 406 pounds the Phazer is 
light and nimble, especially easy to 
control in deep powder where you 
change direction by shifting body 
weight. The suspension is among the 
softest on the market and soaks up 
bumps you've already braced for. 

Riders either love or hate the 
Phazer’s wild styling, but once you 
take it out, you’ll understand why it 
was the hot sled of the ’80s and why 
the Phazer II is even hotter. 

On the final dawn-to-dusk day of 
pounding high -altitude trails, the test 
team found a virgin, mount ain-top 
meadow and couldn’t resist the temp- 
tation to explore. We soared over the 
deep powder for a mile or so and came 
to a knoll facing the Grand Tetons. As 
the craggy peaks were beginning to 
blaze with the rich colors of sunset, 
we sat on our high-tech sleds marvel- 
ing at the amazing advancements 
made in the sport of our youth and be- 
came convinced all over again that 
snowmobiles are the best way ever in- 
vented to beat cabin fever, l*t 











SKI-DOO FORMULA MX LT 


YAMAHA PHAZER I] 


HOTAK/lfrJCC istA- 


YamariB.4esce.E3 hp 


4i sfl4 ibi. laagm 


% 03,5 '32~ 406 lbflJB.3 g d! . 


1 » 1 fl VM_3 


1 M tS 345 2 


S-S $.$ mooosPwck suspension or r&ar 


6 B' TfllOSCOf^ng Srf ul Suspension on Ironl 


mph sporty pfflwor tor 3 Largo &l*HJ 


&Q-S5 mph. soil Mtfo *i|h thrown wicwopon. 


SurpNGirqly arpilt* duo 10 tftul suspension 


Lighl anttr^imbie. rwpoftsiufl 10 body pQ&borting 


Cam action inrowo. «jido naodiefea^riic&tCHjc^a^ 


froncjsfltiihg motorcydo slyiing . racing COkJrs 


£4799 


Wl 


0 omth*rch]L me . vatcou't Quabec 
CafWiH JOE £1.0 1 51 4 i 53S-J3 1 1 


, Yamahiti^itor Corp. uSa. BSEaKaiirtla A™ , 

C ypr *u. C A 90630 , r7l 4 1 7&1 7457 


Track Is huge — 17 

In. longer than r~ 

itandard model, 
wirh mencwh^ck 
sJIde-rali 

iut pension. f 


Enclosed XSS. 

unui suspension 

ihDWL moLorcytJc 
Influence. its dean 
pr-DfUe create? ! 

minimal drag. 





POPULAR MECHANICS • DECEMBER IW9 



07 



COVER STORY 





MACHBUSTER 

Maverick kitplane designer James Bede is on the verge of 
realizing his dream— a Mach 1.4 jet for everyman. 

BY WILIAM GARVEY 



C ANOPY UP, YOU SLIDE INTO the snug, 
we il-equipped cockpit. Batter)’ switch on, and 
the engine begins to crank. As the turbine 
speed reaches N i , advance the power lever 
and light the fire. Once the engine spools upto idle, go to 
internal power. You’re ready. It's time to go flying, 
fighter- pilot style. 

To know the thrill of piloting a su|>orhigh “perform- 
ance jet fighter, you first have to sign up for someone’s 
air force — since only a government can afford to oper- 
ate such exotic machinery. At least that's the way it's 
been ever since the Messerschmitt Me 262, the first jet 
fighter, took to the air in World War 11. But now some- 
one is challenging that tradition, 

J im Bede, the one-time guru of the home built aircraft 
set, is back. This time with a dream machine even more 
outrageous, more revolutionary than his single seat 
BD-5 of the 1970s. He calls his latest creation the BP- 

William Gvrvey is tdtf&mf Flyi nc; /nngorj n- 1 



H\J, and if he can really bring it to life, the airplane could 
literally change the course of aviation forever. This is 
Everyman’s Fighter. 

With an empty weight less than a VW Beetle and di- 
mensions similar to the Yankee, the light trainer that 
Bede created at the start of his career, the 2-place BD- 
10J promises to be a Mighty Mouse indeed. The secret is 
what’s packed in the compact fuselage — a General Elec- 
tric CJ 610 turbojet pumping out 2950 pounds of thrust. 

Since the engine's power rating exceeds the normal 
gross weight of the aircraft by 200 pounds, the result ing 
performance — 20,U00-ft, -per-minute vertical climb and 
a cruise of 1 A Mach— ts extraordinary. Astonishing, ac- 
tually , when you realize that the ED-lUJ is designed as 
a buikl-it-yourse If airplane. 

Ever the optimist, despite his near financial ruin 
brought about by the BD-5 debacle in J9?t) (see t 'BD-5: 
The First Do-It-Yourself Jet," page 76), the bearded 
and ample girthed Bede poses the self-confident qiieS- 



hS 
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Cavorting among the tJoudi. 

BO IHJJ has the power to Band on Its tall 
and itreak to 20,000 ft. 



lion: “Who's going to design and build u supersonic 
home-built, if I don't?" 



A gleam In Bede's eye 

When the BD-10J project l>cgan 5 l /2 years ago, Bede 
w as simply exploring ways to improve the performance 
of the jet- powered version ofhisBD-5 to enhance its ap- 
peal at air shows. But the tiny dimensions of the 1000- 
pound mhujet would not permit the installation of any 
powprplant other than the craft's original French-marie 
T RS- 1 8 Microlurbu, 

There were several problems wrilh that engine. First, 
it put out only 210 pounds of thrust (the latest version 
hue hern upped to liOtl pounds). Second, it had to be 
overhauled every 750 hours. Third, the TRS-18 Micro- 
turbo engine cost about $70,000. So, Bede decided to 
abandon the w hole idea of upgrading the BD-5J and 
start over from scratch. His only guideline at that point 
was to design something t hat pleased him “I just said, 



'Gee, w hat would I like?’ ” The answer to that question 
tells a lot about the man. 

Power hungry 

Since it was primarily the lack of a proper engine that 
brought the celebrated BD-5 project to a bitter end, 
Bede began his latest project bv selecting the power- 
plant and then designed the airplane around it. He 
picked the CJ 610 because of its record of reliability in 
years of serv ice powering Model 20 series Learjeta and 
Jet Commander business jets. Additionally, the J -85, 
the military version of the CJ 610, had been well proven 
over decades of service «us the power behold the super- 
sonic T-38 trainer and the F-5 fighter. 

Moreover, his research indicated that used engines 
were in plentiful supply at prices beginning at about 
$40,000. Because the CJ 610 puts out so much power. 



6 1 ? 
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HOMEBUILT MACH BUSTER 



Bede wasn’t particularly constrained 
in airframe sis*. As a result, the BD- 
10J is designed to carry two people in 
tandem seats and its internal main 
and auxiliary tanks hold approxi- 
mately 299 gallons (2029 pounds) of 
Jet A, enough fuel to travel 2788 miles 
at GOO mph (.91 Mach) at 45,000 ft. 

Supersonic roots 

Since the aircraft was originally in- 
tended to fly high-speed aerobatics at 
air shows, it should come as no sur- 
prise that the twin-tailed Bede looks 
very much like a combat fighter, 
which is after all the ultimate aerobat- 
ic aircraft. However, the Bede jet is 
only about one-third the size of an F- 
16 and has none of the system com- 
plexity or redundancy found on a real 
military aircraft. 

While the jet's concept may be rev- 
olutionary, many of its design ele- 
ments and construction methods are 
familiar. For example, Bede admits 
he’s relying heavily on data from jet 
testing that occurred in the 1970s and 
earlier, before the advent of boosted 
or fly-by- wire controls. 

The BD-10J pilot uses a sidestick 
for low-speed handling and shifts to a 



standard center stick for high-speed 
control. These are linked to the con- 
trol surfaces through a series of 
heavy-duty push-pull rods. To accom- 
modate pressure shifts on the w r ing 
which occur at transonic speeds, the 
BD-lOd features an electrically oper- 
ated stabilizer trim system with 
which the pilot adjusts the horizontal 
tail. The system, similar to the me- 
chanical controls used by Chuck 
Yeager back in 1947 on the original 
Mach -busting Bell X-l, is much sim- 
pler, lighter and more affordable than 
the pow r ered controls and stability 
augmentation systems found on most 
supersonic aircraft. The aircraft’s 
structure is approximately 60-per- 
cent. 2Q24-T3 aluminum and only 
about 35-percent composites with the 
pressurized cockpit accounting for 
most of the latter. 

Bede expects he can deliver a full 
BD-lOrJ kit, less engine and instru- 
mentation, for $160,000. A high price 
for a do-it-yourself airplane, but small 
change for a high-performance, fight- 
er-like aircraft capable ofl2G maneu- 
vering, direct climb to 20,<HH1 ft. in 
less than a minute from takeoff, and a 
1,4 Mach (923 mph) cruise at 45,000 ft. 



Evolution of a 
pocket rocket 

Design of the BD-10J has been a con- 
tinuous process, with Bede adding 
minor adjustments on his Cimlinc 
computer right up until acLual build- 
ing began. Now. with the first prepre- 
duction planes being fabricated, 
every detail iu at last locked up, and fi- 
nal performance projections have 
been formulated. 

The aircraft has a high midwing 
with a 28,5° leading-edge sweep. The 
wing has a 20-ft, , 7-in. span and is fit- 
ted with full-span, leading-edge slats 
and slotted flaps. Its F- 14-like twin 
vertical fins total almost 20 sq. ft. of 
area, giving the aircraft excellent di- 
rectional control. 

The BD-HLJ has an overall length of 
28 ft. , 10 in. The cabin's 9-psi pressur- 
ization system will take the aircraft 
up to 59,000 ft. Because of the air- 
craft's extraordinary thrust-to- 
weight ratio, the BD-10J will get 
going in a hurry. Bede anticipates 
that after brake release the aircraft 
will need only 10 seconds and 600 ft. of 
runway to start flying. And once air- 
borne, the aircraft has the power to 
climb straight up to altitude. 



BD-5: The First Do-It-Yourself Jet 





T HE BD-5 KIT has boon available 
since 1 972. Needless to say, most 
people don't go out end build (heir own 
jet plane from a kit. In fact. Since the first 



BD-5 kit was sold for £1600 
50 to 60 have been completed 
out of approximately 3000 Ms 
sold. Of the 50 or 60 compil- 
ed kits (mostly propeller 
models powered by Honda 
turbocharged engines), abcul 
30 are still dying. Of the BO-5J 
jet kits sold, seven are now fly- 
able and Four are actively flown 
as air-show performers. 

If you're contemplating 
building your own jet plane , be 
forewarned. Flying a jet plane. 
any jet plane, and especially 
one you've built yourself, can 
be hazardous to your health 

According to the newsletter 
We Aviation Consumer, 14 of 
the first 25 completed BD-5 
homebuilts crashed . Ore spe- 
cial shcriwing version, for 
which a couple hundred kits 
were sold, had a particularly 
inauspicious beginning. Of ihe 
first four completed, three 
crashed on the first takeofl 
and one lasted just long 
enough to crash on its first 
landing. 

National Transportation 



only 



Safety Board statistics show 25 accidents 
for BD-5s in total, nine of which were Fatal . 
The Aviation Consumer knows of three 
more. Fora lolalof 12 in all. Two ol the fa- 
tallies were in early BD-5J jel models. 



Modified planes of the Sliver Bullets aerobatics team are one shining 
exception to me unfortunate safety record of the aD-SJ. 



The air-show BD-5Js now being flown 
are a different story. Bobby Bishop, one 
ot the original Bede test pilots, and the 
head ol the Coors Light Silver Bullets 
team, points to a near-perfect safety re- 
the planes he cur- 
and has flown far 
13 years. H© attrib- 
utes this to the Aerojet modifi- 
cations he has made to the 
original design. The major 
change is that the Aerojet is 
too pounds lighter and is an 
all-around better-balanced 
machine. 

While most BD-5s are tail- 
heavy, requiring up to 50 
pounds of ballast in 
the nose, the Aerojet 
version requires no ballast. It 
also has a much lower stall 
speed — 56 knots compared to 
71 knots, along with other im- 
portant refinements 
What does all this say for the 
BD- 1 0J? It is unfair to even be- 
gin to characterize the per- 
formance ol an airplane that 
has yet to be flown by that of its 
completely different predeces- 
sor. But one thing's for certain: 
When it does fly, like all Bede 
projects, it's going to be one 
heck of an exciting flying ma- 
chine, —Fred Mackerodt 
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The Ultimate Airplane Kit 

SD-iOJ contirudnlon makes Lise pf cLtssIc 
stressed aluminum skin over Hl» and $pan m 
except for the forward cabbi section, which 
k Kevlar sandwiching- potyvinyf f«m to 
contain pressurization. Control surface are 
aJw made primarily of compxMJtes 



HORIZONTAL 

TAIL 



The B I )- 1 tU 'is :i5-pounds-i>er-sq . - ft_ 
wins loading drops to 18 pounds per 
sq + It. with low fuel loads typical just 
prior to landing. That gives Lhe air- 
craft a 70-mph stall h which results in 
an approach speed of about 90 mph. 
Landing distances of 1500 to 2000 ft. 
are anticipated, however, since the 
CJ 610 will continue to produce about 
140 pounds of thrust when pulled buck 
to idle. 

There is no pilot ejection system. 
But if customer Interest is strong 
enough, Bede might offer a powered 
parachute that would pull the pilot 
out + if the need arose r The aircraft is 
equipped with a fuel dump system, 
thus minimizing the risk of fire in a 
dead stick, emergency landing. 

Building underway 

Construction of the first four prepm- 
d action versions of the plane is now 
taking place at Bede's Oklahoma City 
shop. Original plans to build a proto- 
type were scrapped, because it was 
felt that only a plane built on produc- 
tion tooling would represent the final 
version's characteristics accurately 
enough for certification trials, 

Bede expects the first BD-UU to be 
finished sometime in February t after 
which flight testing will begin in Mo- 
jave. National Airshed Graup t oper- 
ator of the Holiday Inn Aerobatic 
team will do the flying, and will also be 
among Bede’s first customers. 

Bidding for that privilege has ap- 
parently been brisk, Bede says he al- 
ready has 18 firm orders, which may 
take him nearly a year to fill . He w on't 
even begin accepting new orders until 
this summer. As fnr the four pre pro- 
duction planes now under construc- 
tion, Bede won't say who r B getting 



them, except that aerial No, I b re- 
served for himself. 

National Airehows Group will also 
handle customer training, Bede says 
that in the beginning all prospective 
customers w ill be expected to come to 
the manufacturing site and fly with a 
factory instructor in a BD-lU.f and 
demonstrate enough proficiency to 
handle the aircraft safely. The BD- 
10J, says Bede, “is just too much air- 
craft to simply turn over to someone 
who happens to have a lot of money 
and the ability to buy it." 

The BD-10J will probably be sold 
only as a complete kit, minus engine 
irnel avionics. Initially, Bede had in- 
tended to sell plans for the plane to 
anyone Interested. However, as the 
project took shape, he decided that 
that idea was unrealistic. "The air- 
plane is too complicated for a guy to 
even try building it from scratch, 11 
Bede says. Instead, the factory will 
produce ill I composite componeiite in 
v llcu urn o ve ns and wil I be res [ hi n & ible 
for all complicated formed or ma- 
chined parts. 

The aircraft fall into FAA's home- 
built Experimental certification cate- 
gory, Bede does not intend to 
manufacture complete BD-UUa, at 
least not for the civil market. 

Wafting fn the wings 

When Bede began his jet project, his 
intent was to produce the hottest air- 
plane ever to hit the air show circuit. 
The market wasn 't a big one. He estb 
mated 15 airplanes w ould do it. How- 
ever, as word of the BD-10J spread* 
letters and calls began to overwhelm 
the little Advanced Aircraft office, 
Bede says he has received some 1 100 
inquiries about his mmifighter. 



And what about the air-show per- 
formers for whom it was originally 
targeted? 

Bob Bishop b a one-time Bede Air* 
craft test pilot who now makes his liv* 
ing in a BD-5 as the leader of the 
Coors Light Silver l Julie Ls aerobatic 
team. He thinks the BD-1UJ concept 
is a bold one and, supersonic practica- 
lities aside, that the aircraft "will be 
neat no matter what it does. n 

But beyond that, if the BD-10J de- 
livers all that Bede promises. Bishop 
believes the aircraft "could change 
the face of aviation/ 7 That is an obser- 
vation that may be echoed again and 
again once the BD-Ktf takes flight, IW 




Twin vertical, and fuFfy movable horizontal 
tall; betray 60 lOJs fighter heritage, but 
light wing Loading aNcrws tor manageable 
landing speeds. 
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Chevy Astro introduces 4-wheel anti-lock braking 
you can’t get on Ford or Chrysler minivans. 

The rain is blinding as you slow for a downhill curve. 

But it’s sharper than expected and you’ve got to hit the 
brakes to slow even more. NOW! 

Moments like this are why the new Chevy Astro 
Passenger Van has the stopping power of an aii-new 
4-wheel anti-lock brake system. Standard, 

[t’s a revolution in compact van braking designed 
to minimize wheel lockup and skidding during hard 
braking, ft helps you brake hard and steer around 
comers. Or stop straight in all-out braking when 
inches count 

STOP with the first 4-wheel anti-lock brake system 
on a compact van.* STOP with a new Chevy Astro, 
Every STOP will show you why nobody's winning like 
The Heartbeat of America, 




Ford Aero star doesn't control braking 
like Chevy Astro. 



Chrysler minivans don't control braking 
like Chevy Astro. 



Only Chevy gives you *-wheel 
anti-lack brakes . 1 



mourn iswmms 

mUY'S TRUCK IS CHlVMtr 



5fi year ChcVnrirE dwter Tdf trrms aF Lhia limited warranty, ChevroSEE* I he Chemsld emblem 
.1 lid AM f£i m ire niai p rrd l rndr rn a rks add Cltev y Is a 1 radrm ark nl The G M Co rp. 1 KaC luck i dEhtT CM 1 prndw<sa 
i '*B<? CitA Cq rp. All Rishci R fsrr . IjI s m \ \ ihpr. , -baffclf up. 




WOODWORKING PROJECT 



Jf you've ever wanted a professional- 
quality poof table, here's a classic design 
you can build for yourself. 

BY NEAL BARRETT 
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P OOL IS BACK a n (I it's best of all possible worlds — a table certainly be the equal of tables east- 
hotter than ever. 1 L seems of your own* That’s why we decided ing three or four times as much, 
like everyone — from the to build the 4 x S-ft. slate table You should purchase your slates 
i it vestment banker on shown here. Once you’ve finished it, before you do anything else. The 
Wall Street to the iron worker in it may take aw hile before you can slates do come in matched sets but 
Washington State — is rediscover- play like Jackie Gleason, Paul *New- can vary somew'hat in overall size 
ing this great game. For the real en- man or even Tom Cruise but at least and other features* Becau.se of this, 
thusiasts, it seems to be endlessly you ’ll have a great place lo start, you may have to make slight 
challenging. The rigid geometry The inspiration for our design changes in our plans to aecommn- 
that defines the game requires comes from tables built in the Art date the states you buy. If at all pus- 
steady nerves, a very smooth Deco style of the 1930s anti ’3fls. It is si ble, locate a pool table supplier in 
stroke and a real appreciation of constructed of solid mahogany and your area and purchase the slates 
just how feckless simple spheres poplar and features a 3-piece Italian from them to avoid some costly 
can be. A mi the ro mance of the slate bed and professional cushions, freight charges. J fyou can’t find one 
game is equally appealing with the pockets and felt. It is also designed nearby, we've included the address- 
touch of smooth green felt and the to be as easy-to-build and inexiten- es of the mail-order suppliers we 
chorus of collisions <is the balls Ca- si ve as possible while still maintain- used in the Materials List on the fol- 
reen around the table being un- ing the standards of the best lowing page. 



I] 

















matched by any other pursuit. professional tables. Depending on — 

Mastering the game, however, where you get your materials, the Eieai Band 

takes time, patience and — in the project should cost about $I2tKi and rr^k^MttrEy^i^ThsimjKDn 
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WOODWORKING GUIDE 
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TOP VIEW OF TABLE 



Slate Preparation 

B EGIN BY preparing slate liners 
from %-in. -thick poplar. Spread 
yellow glue on Lhe liners and slates, 
and clamp Lhe liners to the slates 
(Photo 1). When the glue has dried, 
use a router and flush cutting bit Lo 
trim the liners to the slate in each 
pocket opening (Photo 2h Bore 
through liners— using the predrilled 
holes in the slate for the rail bolts and 
screws (Photo 3). 




1 Glue and damp jlate liners to slate. Uie 
blocks under clamps on slate side io pre- 
vent damage to praying surf ace. 




2 Cut away riner at comer and side pock- 
ets. Use either a sabre law or a straight bit 
and ball ^bearing pi lot in router. 
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LEG f APRON DETAILS 
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nsori.'l, 2S^' No. H Eb hji^h #22 rr^ |ri ), 4i- ] H x 2 
Mr"Vx3™l t>»k M2 K ffrinler wadwr 
I C! nqcL ), spliL- rilffi lock warfwr M2 reqd J, 
tlm-arled Lns*ert, fe-l6T-ecttllt Cl^ rtqd-i. 
% ti x 1 ' bdta r 3 2 nf|d. L I ■ B- w^h- 

erv 1 12 ith |i I , ), r I ii" 4 j 1 h (^i rw^d. K n mlvr 
bit? Nu KUHttM | rail cap]. KM44H ih\m 
ipml, atapies., ydW jdw ■ 

Spn-inli^rd ^M|tp|di^^ 1 rubber tMiahionp, 
cwliibn lionKa, jmx J table ckub. I r* 1 pocJulF, 
svailxhle from NVRA. Inc., iTSOMohriii 1 
Aw.. &oebEn4Er NY 14&IK NYRA willmd 
Hhip aLati 1 , byl tht 1 foJ lowing cfjiripaniM will: 
Century Billiurdr, J#ri<ho Tpks-. , K. 
Northpciri, NY irai: fibtt BsUi«da r B»9 
BTtMlwfly, Nrw York, NY Idem. 




1 Bore rail bpii holts in rough me liner 
| slates come pred rJlle-cf | r Block ensures a 
titan ho lt where the bit exits liner. 



Legs 

E ACH LEG consiMs (if four pieces 
with mitered and splined edges 
assembled around a base block. Rip, 
crosscut and dado each leg piece. Cut 
the spline groove in each mitered 
edge (Photo 4). Cut notches at the top 
of each log piece that receives an 
apron (Photo 5). Rip ami crusscuL the 
base blocks, foot and filler blocks for 
the Lop of each leg assembly. 

Glue and clamp two teg pieces at a 



time* slide in the filler block, but don't 
glue iL and clamp the remaining two 
sides (Photo 6). Miter, glue and nail 
the trim strips around the foot blr»cks. 
Screw on the foot blocks {Photo 7) af- 
ter the assembly has dried. Then, 
■screw 6 in the filler blocks 

Rip and crosscut the aprons. Clamp 
the aprons to the filler blocks and bore 
the it in, holes into the filler blocks 
for threaded fasteners (Photo 8J. Re- 
move aprons, and screw in the : Vfhin, 
threaded fasteners (Photo 9). 
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4 Cut mitered edges on the (eg pieces. 
Reset uw then tut groove dri each mitered 
edge for ip 1 1 ne m comer joint. 




S Notch two Teg pieces on every (eg as- 
sembly to receive tft* apron. $crap fence 
and stop block make for accurate cuts, 




7 After glue has dried on leg assembly, 
miter, glue and nail banding to foot block, 
then screw foot block onto leg. 




4 Clamp apron to top of leg. In notch, and 
bore bolt holes us I ng stop collar on drlJ r bl i . 
Mote filler block at top of leg. 



Base Assembly/Framework 



N EXT, BOLT together the legs 
end aprons using fender and lock 
wa^hern (Photo 10). Rip and rabbet 
the stepped apron trim. Crosscut the 
trim for a snug fit between the legs. 
Glue anil clamp a trimpiece to an 
apron and bore pilot holes. Screw the 
Lrim to the apron. Repeat the proce- 
dure on the next trimpiece, attaching 
it to the one already fastened to Lhe 
apron < Photo 11). 

Next, rip and crosscut the poplar 
for the slate frame. The frame rims 
the base assembly and is spanned by a 
pair of cross supports to add support 




TO Boll aprons to legs, Use fender washer 
against wood and lock washer under bolt 
head. Do not overtorque. 



where the slate pieces bint together. 
Fasten the outside frame members in 
the aprons with countersunk screws. 
Mark the locations of the cross sup- 
ports on the frame and cut the notches 
for the top band on the frames 

Glue and screw a plywood block to 
the end. of each cross support (Photo 
12). Each cross support, is comprised 
of two parts, a beam anil a top band. 
Next, glue and screw the top band so 
it overhangs the ends of the support 
to fit into the notches in the frame. 

Fit the cross support in place and 
screw through the end block into the 




1 1 Cue ytepptd apron trim for snug fit 
between legs. Glue and itrew trim to 
A p r bn . Cut And A flat h second trimpiece. 




4 Apply glue to mitered edges and spline 
groove. Clamp op two sides and base 
block. Clamp up trie other two sides. 




4 Screw In threaded fasteners for apron 
belli. Drop of varnish lubricates fastener, 
and when varnish dries. It locks It in place. 



apron (Photo Hi). Ripand crosscut the 
four poplar support blocks and screw 
these in place below the cross sup- 
ports. 

Place the slates an the table so the 
overhang on each end matches and so 
Lhe overhang on the sides match. 
Trace Lhe locations of the aide and cor 
nor pockets and the holes for the rail 
holts { Photo 14X Liftoff the slates and 
mark a line back % in, from each 
traced line. 

Next h cut on this line to allow extra 
room around the pockets and so Lhat 
rail bolt heads are countersunk in the 
frame when the table is assembled 
(Photo 15). 




11 C lue and screw end block to troutup- 
porli. Prcboie counleciunk ^crewhokf 
through block where it attaches to apron. 



7B 
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1 3 Notch Cop band of cross support into 
if Ait ( fame. Top band lies under Join! 
where states meet- Screw Jn end block. 



Rails 

T HE LEFTHAND corner of the 
drawing on pages 76 and 77 
shows the rail assembly. At top is thc j 
bask rail liner. Nest Is the liner and 
cap, then comes the final assembly 
with cushion and cloth. Begin by rip- 
ping and rabbeting rail liner blanks. 
Then rip and crosscut the rail caps. 
Crosscut the rail liners and clamp 
them in place with 5 ifu between them 
at side pocket* (Photo 16). Center the 
end rails on the slate. Trace the rail 
holt holes, on the liners. Then, bore a 
VMn.~dki. hole on each mark. On Leap 
of each liner, centered on each hole, 



1 4 Lay slates on frame and trace pocket 
cutouts and ra II bolt holes. Remove slates 
and mark setback cutting line. 



bore a l-fiu-dia*, Vfc-in.-deep hole. 
Hammer a Teernit into each hole 
(Photo 17). 

Uiue and screw the rail cap to the 
rail liner. Then cut a Vi-in.-deep 
groove in the liner for the feather 
strip that fastens the rail doth. 

At each rail end, mark for a %-in.- 
dia. hole, lVk in. deep for the metal 
studs (also called pocket ears] on each 
leather pocket [Photo 18). Bore the 
holes for the bolts that fasten into the 
studs. 

Next, rip the cushion angles on 
each rail’s edge (Photo 13), The tup 
and bottom angles are different. Cut 
the compound angles su the rail ends 



1 | CltI on setback line with sabre saw. 
Setback allows extra space for pocket and 
hardware that attaches here. 



for the side pocket openings. Swing 
the radial-arm saw Lo 14* and tip the 
blade to I0 a . Cut one liner with the rail 
cap up and against the fence. Cut the 
other liner with the rail cap down and 
forward. Cut the comer pocket open- 
ings with the saw arm set to 52°, Cut 
from the groove's back edge to the 
rail's front ( Photo 20). 

Cut the groove in the rail cap for the 
blind apron. Rip, crosscut and rabbet 
the blind apron and cut the decorative 
groove on its face, Mark each rail cap 
for three sights. Bore on the marks, 
and glue in the sight*. When the glue 
has dried, sand the sights flush. Cut 
the molding tin the rail cap < Photo 21), 



f 4 To trace rail boll holes, damp rail linen 
lo states- posh ron ftnetf tor 5-Fft space be- 
tween ends at side pocket openings. 



1 7 Hammer Teenuti Into holes bored In 
rail Jlrwr*. To lock down raFls. thread bole* 
from under slates Into Teenuts. 



14 Sore holes Jn rails end for pocket siuds 
ihm attach pocket to linen. Wahogany r*FI 
cap Is glued Into rabbet In liner. 



1 V Up tablciaw blade over to rJp cushion 
angles on rail liner. Cut the bottom angle 
First, then cut the top angle. 



10 Cut compound ang lei on rail liner ends 
using radial-arm law. Readjust saw arm an- 
gle to make side pocket cuts. 



2 1 Clamp raN liner to bench top. Cut 
shape on edge of rail cap. Ebony rail sights 
have been glued in and sanded flush. 
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If Support rail on padded surface. Wrap 
doth over ftathe; strip, tuck under cushion 
and drive staples on bottom of rail. 

80 



2fl At corner pockets, finish stapling cloth 
over the rail by driving two staples, just be- 
yond cushion facing. into rail end. 



2 V At the side pockets, fold cloth over ral r 
end and staple under rail. Trim cloth with 
knife, leaving r Aln. beyond staples. 



Cushions 

D isassemble thetahte — ■num- 
bering the parts fur reference as 
you go — and aand smooth all mahoga- 
ny parte using 120- and 220-grit sand- 
paper. Apply several coats of a 
durable varnish or polyurethane, rub- 
bing out each layer of finish. 

There's plenty you can do while 
waiting for various coats of finish to 
dry. Spread yellow glue on each rail's 
top edge. Place a cushion^ canvas 
face flush with each rail tup. Tape the 
cushions down so they overhang the 
rail ends, spacing each piece of tape 
about 1 in. apart (Photo 22). Cut off 
the overhang, after glue has dried, 
with a sharp knife lubricated with a 
little water (Photo 23). Apply cushion 
facings to the rail ends using contact 
cement. Trim these flush w ith a knife 
and relieve their sharp edges with 
fine sandpaper mounted on a hand 
sanding block (Photo 24)* 

Order a piece of cloth 57 * 101 in, 
for the table and a piece 6 x 60 in, for 
each rail and cover the side rails first. 
To begin the rails „ rip a batch of poplar 
feather strips. Lay a feather strip in 
its groove, mark it and crosscut it to 
length. 

Next, mark a pencil line across it 
and the rail 8 in. from the rail end. Re- 
move the strip. Lay the rail so the 



24 Give cushion facings to ends of cush- 
ions with contact cement. Trim oft the ex- 
cess Wien a knife. then sand it flush, 



cushion faces away from you. Cover 
the rail with cloth, face down, so the 
overhang at each end matches and Vt 
in. of cloth extends past the groove on 
the cushion aide. 

Place the strip in its groove and 
align the marks. Start at the rail’s 
center, and press the strip down to a 
aide pocket, Then t press the strip to- 
ward the corner pocket, but stop 3 in. 
from the end. Pull the cloth toward 
the cushion so 1 in. extends past the 
atrip, 

Finish tapping the feather strip in 
place with a hammer and a wood block 
(Photo 25). With a knife, trim away 
cloth on waste side of the strip (Photo 



22 Spread glue on the rail l ine r edge and 
bdek of fflfj cushion. Hold cushion In place 
with masking tape white glue dries. 



25 Make alignment marks on the strip 
and tall linerveap. Then, zap in zhE feather 
Strip with a wood block and hammer. 



26). Repeat the process on the end 
rails. 

Turn the rail over, and pull the 
cloth firmly over the cushion. Start- 
ing at the center, staple into the rail 
bottom moving toward the ends (Pho- 
to 27), Do not distort the cushion 
shape. At the corner pockets r stretch 
the cloth over the cushion facing and 
drive two staples just beyond the fac- 
ing (Photo 28). At the side pockets T 
fold the cloth over and staple as 
shown. Trim excess doth with a knife, 
leaving Vi in. beyond the staples (Pho- 
to 29), Avoid denting the rail cap — 
support Che assembly in a small cradle 
with a padded surface. 



23 Trim toe cushion flush with The rail fin- 
er 5 angled end. Use a sharp knife lubricat- 
ed with water to ease the cut. 



24 Trim off cloth that extends beyond 
feather strip using a sharp knife. Trim on 
cushion side [waste side | of strip. 
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Slate Installation 

A ssemble the base frame. 

Check across its width and 
length for level If necessary t shim 
under the legs to level it. Butt the 
nfetej* together on the frame and ahini 
th^m flinch to each other along their 
edges, if necessary. Screw them to 
the frame (Photo 30 }. Fill blemishes in 
the slate, screw holes and along joints 
with plaster of Paris (Photo 31). Once 
the plaster is dry ,, sand it smooth with 
I2frgrit sandpaper. Dust off and wipe 
the slate with a damp doth. Apply 
lVa-in.-wide cloth strips to the pock- 
ets with contact cement set Mi in, be- 



30 Use thin wood thorns under slates tp 
bring rhem even Along Joint* and level. 
Then strew si aies Into Elie frames, 




33 Staple doth to tbe frame near corner 
on table i long side Staple far comer on 
same sifter Repeat this on apposite side. 




3* Turn the rails over on pool cable, slide 
porker studs Into rail ends. Fasten pocket 
to n ills with hejcbolti and washers. 
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low 1 the playing surface (Photo 32). 

Lay the doth over the slate with 
equal overhang all around. Drive a 
pair of staples 3 in. apart into the date 
liner, near a comer on the table's long 
side (Photo 33), Pull the cloth Light 
near the other comer on the same aide 
and staple it. Stretch the doth tightly 
across the table and repeat this on the 
opposite long side. At an end rail, 
drive staples into the liner 3 in. apart 
moving from the center to the cor- 
ners, Move Lo n long aide and atapk 
outward from the center. Staple the 
other two sides. At the pockety cut a 
series of slits within 1 Vt in. of the da Le 
edge, radiating from the pocket's cen- 




3 f Spread plaster of Paris over joints and 
scrape Joints smooth with 6-In, flat knife. 
Fill the screwTidles with plane r. 





34 Make radios cuts at comer pockets. 
Stop cun t r A In. from Hare edge. Pul! each 
!r Jangle light and staple to frame. 



3? Poirtlon the rails and thread bolts from 
below. Straighten ralFi and lighten belts. 
Use fender and loc k washers. 



ter (Photo 34). Puli each triangle tight 
ami staple it. When the stapling it* 
done, trim excess cloth under the 
slate and cut open the rail holt holes 
by poking a razor knife through the 
cloth (Photo $5X 

Slip the pocket studs into the holes 
bored in the rail ends Then, bolt 
through the rail bottom into the stud 
(Photo 3tiL Place the rails on the table 
and straighten them by sighting along 
their edges with a straightedge. Bolt 
the rails in place (Photts 37 >. Finally, 
attach cleat blocks to the blind aprons 1 
backs . and screw through the cleats to 
fasten the blind aprons to the slate 
liner (Photo 38). W4 




33 Cut six small cJocJl strips and apply to 
pockets with contact cement. Place strips 
Vi In. down from the playing surface. 




33 Cut away doth over hoJes for the rail 
bolts. Completely remove the doth to en> 
syne max I mum fail bolt adjustment. 




33 Iasi; step If lb Slider blind aprons in 
place. Push tongue at apron s top into 
groove In underside df the rail cap. 
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HOW IT WO RKS 

ELECTRIC 

SERVICE 

PANEL 

BY MERLE HENKENJUS 
PM illustrations 
by George Retseck 

T HE HEART OF every home's 
elect r teal system is its service 
panel, yet few of us understand 
how these devices work, how they 
feed and protect the appliances we 
count on to make our lives easier. To 
many of us. that gray metal box on the 
basement, or garage wall harbors an 
ominous mystery, and one, we are 
told, that is better left alone. 

While there is life-threatening volt* 
age present in every service panel, it 
(lows in a precise, logical pattern. In 
fact, a service panel is little more than 

a distribution box with built-in safely 
features. It routes current from a 
power source and sends it through the 
household circuitry. 

From transformer to panel 

Before the power reaches your home, 
a transformer, usually located on a 
nearby power pole, reduces the high 
voltage carried in service lines Lo 
three electrical phases, each consist- 
ing of roughly 12b volts. 

Now, imagine that each phase has a 
hot terminal to which we might fasten 
circuit wires, and that midway be- 
tween two of (hose phases is a neutral 
terminal- If we tap only one terminal, 
plus the neutral, we 'll have a 1 20- volt, 
single- phase system. If we tap two 
terminals, plus the neutral, We'll have 
a 240- volt, 2- phase system which is 
considered standard these days. The 
sizes of the wires and the ratings of 
the service panel components will 
then dictate the amperage capacity 
available to you; typically 100, 1.50 or 
200 amps. 

All electrical pathways must com- 
plete a circle in order to carry electric- 
ity. In the case of 120- volt circuitry, 
the originating wire is designated hot 
and the return wire is designated I 



neutral. Newer circuits will also con- 
tain a bare ground wire that provides 
an alternate pathway for any stray 
surge of current, like that which oc- 
curs in a short circuit, 

Because two phases in the trans- 
former are tapped for a 240- volt cir- 
cuit, two hot wires are needed, along 
with a neutral wire. Keep in mind that 
a 240- volt system is not merely two 
combined 120-viill circuits, but two 
1 20- Vi ilt circuits that are out of phase 
with each other. 

Life In a service panel 

At the tup of the panel, Lhe two hot 
wires are connected to the two termi- 



nals of a main-disconnect switch. This 
switch is in turn fastened to two hot 
bus bars. By turning the switch on, 
the two hot conductors extend the cir- 
cuit into the bus bars and pruv id e con- 
necting points for the house circuits. 

In order to facilitate breakers, each 
bus is equipped with tabs. These are 
positioned alternately, in two vertical 
row r s. When counting down each row r , 
tabs 1, 3, 5 and so on are from one 
phase and 2, <1, € and so an are from 
the other. This configuration allows a 
double, 240- volt breaker to tap both 
phases at any position on Lhe bus. 

The neutral service wire is fastened 
to a neutral bus bar that's bonded to 
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the panel cabinet. 

(Some panels also con- 
tain a separate ground- 
ing bus, which is 
connected to the neu- 
tral bus by means of a 
jumper.) In most 
cases, a single ground 
wire extends between 
the neutral bus and the 
metal water pipes in- 
side the home. In this 
way, any ground-fault 
current, from lightning 
or short circuits for ex- 
ample, would be bled 
through the water ser- 
vice pipe, leading to 
the city water main, 
and would be diffused 
in the soil outside the 
home. 

Grounding to earth 
and to metal plumbing 
pipes provides a critical measure of 
safety. Although many older homes 
do not have individually grounded cir- 
cuits, h grounded panel is an absolute 
must. 



CIRCUIT 

BREAKER 



How circuit breakers work 

Breakers are automatic switches, de- 
signed to sense dangerous, heat-pro- 
ducing problems elsewhere in the 
system. Each breaker is calibrated to 
withstand a given passage of current 
or amperage. The operating mecha- 
nism of a circuit breaker ir a small 
heating element connected to a mag- 
netic strip, In a 20-amp breaker, for 
example, the element produces an 
amount of heat consistent with 20 
amp* of current. If more current 
passes through the 
breaker, as happens 
with a short or an over- 
load, additional heat is 
produced by the ele- 
ment and the breaker 
trips. 



Wften IM much heat b generated by current overload. sensor wffJ trip magnet 
It strip attached to switch and contact points will open, immlng off current 

overload creates more heal than the 
reduced portion of the strip can with- 
stand, it bums through, interrupting 
the flow of current. 

The problem with a standard Edi- 
son-base fuse is that it cannot with- 
stand a temporary overload. Because 
most elect He motors req ui re u p to five 
times more amperage to start than to 
run T temporary overloads are com- 
mon, even Lhaugh they pose little di- 
rect threat to a circuit. To circumvent 
this problem* fuse manufacturers of- 
fer time-delay units which are de- 
signer! to withstand brief overloads. 

A common lime-delay fuse treats 
short circuits and overloads separate- 
ly, In these dua) -element fuaes, a fuse 
strip will burn through instantly 



when a short circuit oc- 
curs, but a separate, 
spring- loader! filament 
guards against over- 
loads. One end of the 
spring is anchored in 
lead at the base of the 
filament. In the event 
of a prolonged over- 
load, the lead melts, re- 
leasing the spring and 
opening the circuit- 

Connection In 
the panel 

On the user's end, ap* 
pi iances and lights will 
join the twosides of the 
circuit through recep- 
tacles and switches. 
The panel connections, 
however, must be 
made individually. The 
while neutral wires 
from each circuit are fastened to a se- 
ries of terminals on the neutral bus 
bar. All circuit ground wires are also 
connected to the neutral bus* unless 
the panel contains a dedicated 
grounding bus Each circuit hot w ire 
is fastened to the binding terminal of 
its ow r n breaker. The breaker is then 



How fuses work 

Older panels have 
fuses instead of break- 
ers The primary dif- 
ference is that a fuse is 
not renewable. 

An Edison -base fuse 
is the oldest and sim- 
plest type. Here, cur- 
rent flow s from a con- 
tact point on it* bnse + 
through a narrow met- 
al strip, anti into its 
brass threads. The 
metal strip is narrowed 
at one point. When an 



EDISON-BASE FUSES 

PV55 









STANDARD 



TIME DELAY 



Fta« nave Edlson-base or cartridge sriape, Both are available with single eie- 
mcni or double Eimc-dtlay elements for temporary overloads, 
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TIME DELAY 



pressed over a copper Lab on the hot 

bus bar, 

When a 240- volt circuit is installed, 
a double breaker w ith a 240- volt rat- 
ing is used. Each hot wire (one red, 
one black) is fastened to a separate 
terminal on the double breaker and 
the breaker is pressed over two adja- 
cent bus bar tabs. In this way, the 
double hreaker taps both phases from 
the transformer. The neutral and 
ground wires are then 
fastened to the neutral 
bus. If the panel con- 
tains a separate 
grounding bus. all cir- 
cuit ground wires will 
be connected to it. 

As you can see, the 
design of a modern 
service panel pro- 
vides some protection 
against electrocution, 
in that the neutral and 
hot bus bars are posi- 
tioned several inches 
apart. Even so* its pri- 
mary function is to pro- 
tect the rest of the 
system. With that in 
mind, any work within 
a panel should be done 
with the main-discon- 
nect switch in the off 
position. FW 
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PROJECT 

HOWTO 

MAKE 

WOOD 

SPOONS 

TEXT AND PHOTOS 
BY ROSARIO CAPOTQSTO, 
Contrrbutrng Editor 

M ANY WOODWORKERS are 
content to build furniture in 
their spare time unci leave it at that. 
They ignore projects such a* carving 
wood spoons, which not only sharpen 
their woodworking skilly but also re- 
sult in useful household items. 

The nice thins about these small 
projects is that they require minimal 
tools and materials. I used a carving 
gunge ^ coping saw, rasp and an elec- 
tric drill w r ith sanding attachments 
and a rotary file. You could get by 
with a gouge, some sandpaper and a 
rasp or even a stout pocket knife, 

I used maple and cherry for this set, 
hut birch will work, too. You might 
also try carving a piece of firewood. 
Species such as dogw r ood or apple 
make good and durable spoons. 

Pattern* and shaping 

Began by sketching Lne outlines of 
each piece in side and plan view on a 
piece of heavy paper. Use our draw- 
ing as a guide. Cut out the patterns 
and set aside. Rip and crosscut the 
blanks for each workpiece slightly 
larger than the finished size. 

Tack the side pattern of each spoon 




1 After cutting the side prolife, trace pl=an 
view on spoon blank. Keep pattern ilghi 
gainst curve « you trace. 




1 Make patterns cuing drawing as guide. 
Then pin pattern on blanks and trace SJde 
outline first using sharp pencil. 



2 Clamp spoon blank Fn vise and cut on 
profile I i rw wl th coping i*tw eq ui pped with 
coarse -cut ting, 1 0 -pi. blade. 




4 Hollow tne spoon bowl using a fishtail 
| shallow CurveJ gouge. Push gouge from 
bowl s rim to its. center. 




5 Sitf OOt h away carving mar ka with sand- 
ing drum in electric drill. Move drum over 
bowl from front to back. 
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to its blank and trace along it with a 
sharp pencil (Photo 1). Then lay out 
and bore the holes in the strainer 
spoon. When this is clone h damp each 
workpiece in a vise and cut along the 
lines using a coping saw fitted with a 
coarse 10-pt. blade (Photo 2h 

Next, tack the plan- view’ pattern to 
each workpiece and trace around it 
(Photo 3) + Then begin shaping the 
spoon by clamping its blank in a vise, 
and carving out the bowl with a 
gouge. Pai^e down from the bowl's rim 
to its center (Photo 4h To remove 
gouge marks, smooth the bowl usinga 
] Vb-in. or2-in>-dia* ending drum man 
electric drill Use 120-grit then 220- 

grit samdiJitper. Keep the drum mov- 
ing front to back (Photo 5). 

Next, saw out the spoon's plan- 
view profile (Photo 6} p and rough 
shape its outside w ith a Wood rasp. 
Then, use the curved scrap pieces 
from tutting the side profile to hold 
the spoon in the vise, and smooth out 
rasp marks with a sanding disc and 
drum using 120-grit and 220-gr it pa- 
per (Photo?). Finish sand the spoon 
with 220-grit paper worked by hand. 

Shape the ladle's bowl with a rotary 
file (Photo ft). Move the file in an arc, 
right to left. Apply firm pressure to 
counteract the file's tendency to climb 
out of the bowl Use lighter cuts as 
you finish, then sand by hand, with 
120-grit and 220-gril paper. Saw out 
the ladle s profile, rasp it to shape and 
disc sand it as you did with the spoon 
(Photo 0). The ladle's handle is curved 
in sections and Lhis prevents using 
scrap pieces to hold it in the vise, so 
wrap foam or a rag around the handle. 

The strainer is the simplest of all. 
Just cut both profiles with the coping 
saw, then round the edges with a rasp 
and sandpaper. Finish t he spoons by 
rubbing in a couple coats of olive or 
vegetable oil ( Photo IU ). M 




0 Uw a rotary flip In eJecthc drill to hoi Tow 
radle bawF. IVtake arcing passes, moving* file 
right to left To counter flJe'i spin* 





6 Cut spoon's plan profile by sawing to- 
ward blank s center. Switch the blank en-rf 
for end In vise Iq finish cut. 




7 Clamp spoon In vise with cutoffs as cush- 
lorrs. Shape outside of bowl with sanding 
disc and drum In electric drill. 




f As With spqqn, Shape back of ladle with 
landing disc. Cushion ladle handle in vise 
with foam or piece qf cloth. 




t O To finish spoons, apply ol I ve or vegeta- 
ble ol I with soft cloth. Reapply ol T when fin- 
ish starts to wear. 



at 
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TOOL TEST 

NEW BELT 
SANDER 



TEXT AND PHOTOS BY 
ROSARIO CAPOT05TO. 
Contributing Editor 

^ HE ELL! MODEL 4024, 3 x 2J- 
■ in, hell candor is compact, nicely 
balanced and easy to handle. At 6,2 
pounds, it's light enough to ose with 
one hanrl, an advantage in shaping 
curved surfaces, My only complaint 
about the gander is a minor one. The 
front grip is n little too close to the 
dual hag to make for comfortable two- 
handed use ( Photo 1), 

By sliding a switch on the handle’s 
side, Lhe zander's speed is easily ad- 
justed from 475 Lo 1 lOOafpm (.surface 
feet per minute). At top speed, with 
an 80-grit belt, the wander hogs off 
material. Slowed to 475&fpm. the 
same belt stays cool enough to remove 
paint without gumming up. Belt 
changing is a snap. Flip the lever on 
the zander's side to release roller ten- 
sion (Photo 21. 

The stand ($35) converts the EJu 
into a bench-top stationary Sander, 
and is a handy accessory for shaping 
small parts, It's easier to move small 
parts over the sander than vice versa 
(Photos 3 and 4). The sanding frame 
($42) is used on broad, level surfaces 
to prevent gouging or to span t wo 
edges (Photo 5). 

The Elu Model 4024 is available at 
Black & Decker tool dealers for about 
$290. For more information, write to 
Black & Docker, 10 North Park Dr., 
Hunt Valley, MD 21030. PM 




J Unscrew front handle and bolt sander 
to cast*afuminuiii stand to convert ji to 
bench top sender. Table tilts t o4S u . 




ElusJ - 2 1 -In, bell under can be converted Co stationaiyifie with the stand and fence, right. 
Ending frame, foreground, keeps sander level to prevent gouging. 





1 At 6.2 pounds. Elu Is light enough to use 
with one hand. Two-handed use is some- 
what awkward due to dust bag position. 



1" To change belts, lilt lever on sander i 
Side to retract front roller and release ten- 
si on on belt. Then slide belt off. 



4 Sander and stand can be tipped over 
and clamped to bench. Sander table Is re- 
positioned to serve ai tilting fence. 



5 Sanding frame keeps sender level (o 
prevent gouging on broad surfaces or 
spans two edges, as with drawer cop. 



as 
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NEW EQUIPMENT 

SNOW 

MACHINES 

BY STEVEN WILLSON, 

Home and Shop Editor 

S OME POLKS try to make the 
best out nf cold, snowy weather. 
They ski, skate, play hackly, ho. j|r| 
snowmen and snow women and basi- 
cally carry on as if winter was a won- 
derful time- Even if you share these 
enthusiasms you probably don't pur- 
sue them i n your driveway, where a 
foot of snow can keep you home no 
matter what your plana. 

Here are two new machines that 
can take much of the drudgery out of 
snow removal- One's a big pas- 
powered model with a track drive. 
Hie other is a smaller electric unit. 

Gas Power 

Simplicity's S70 ST anuwth rower is a 
big, rugged machine. It weighs in at 
284 pounds and stands 37 in. high Lu 
the top of the handle. The 2-stage ma- 
chine is driven by an 8-hp Teeumseh 
engine and cuts a 28-in, -wide path. 
But big is nut always better , This ma- 
chine boasts several notable features 
besides its size. Tic first is its distinc- 
tive triangular track drive. Generally 
a peaking* a track design is preferred 
for slippery, steep or uneven terrain 
because of the added grip provided by 
the tracks. The tracks also tend to 
guide the machine in a straight path, 
thus requiring little steering effort. 
Simplicity improved on the basic 2- 
sprocket track design by adding a 
third — which is the drive sprocket 
— located higher on the machine. This 
position exposes the drive sprocket tu 
less dirt and moisture. It also pro- 
lungs the track life because it turns 
only 130* around each sprocket in- 
stead of the normal lhU E . 

A neither notable feature U some- 
thing the manufacturer calls its Pow- 
er Boost System. This senses snow- 
depth and density and changes the 
rpm of the secern [-stage impeller to 
accommodate heavier loads. The unit 
has five forward and two reverse 
speeds for different, snow conditions. 
It costs $1529; an optional electric- 
start kit costs $127. The same ma- 
chine with wheel drive, model H70S> 
costs $1389. Contact Simplicity Man- 
ufacLuring, inc, T 500 North Spring 
St. „ Pori Washington* WJ 537G4* 




TracJc -driven blower wai deigned Tor rough, uneven terrain. Auger can be adjusted to three 
different heigh ti -depending gn surface condition ! — try limply JleppJny on lift ptdiii. 





You may not want to remove snow from your 2-mile-long 
driveway with this machine, but for smaller driveways and 
sidewalk work, Toro's new Power Curve 1800 may be just 
what you need. It has several interesting features, the pri- 
mary one being that il N s electric pow ered. You don't have 
tu worry about hard winter starts or other maim e nance 
problems that can plague gas- powered equipment. And 
the machine is lightweight, just 24 pounds — so opera- 
tion and storage are more convenient. 

The 1300 cuts an J84n, path, up to 10 in, deep, and 
the manufacturer claims it can throw snow Up to 30 ft. 
away. The distinctive rotor on the front or the ma- 
chine is made of high-impact plastic anti its curved 
shape is supposed to not. only throw snow better, hut 
also create a self-propelling action that drives the 
machine forward. A convenient discharge chute di- 
rection crank is located on the handle brace 
so you cais change the path of the blow- 
ing snow while you are operating 
the machine. 

The 1800 sells fur $299 at Toro 
dealers. A similar, though smaller 
machine, the Toro Power 
Curve 1200 is available for 
$229. For more information 
and details about these 
snow throwers, contact The 
Toro Co., Home Improvement 
Div. , 5300 Shoreline UlviJ. , 

Mound, MN 55364. M 



Electric Power 
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Cleanup Crew 



Cordless Wonder 

Eureka i T 2- volt Freedom Is the f Jrst 
c&rdlesi vacuum cleaner on 
market. Fully charged, (h* j 4- 
pound upright rum JO minutes on a 
lead- add battery and recharges 
overnight labour 4 or 5 hours]. It 
features a Tow profile. 4-In. -high 
head fqr cleaning under 
couches and It has a 3-poil- 
tlon handle and head- 
light. Jt sells for about 
S i 00 at appl lance retail 
ery. For more Informs- 
(ion on (he freedom 
cordless vacuum 
cleaner, write The 
Eureka Co.. A DM- 
of Union 
Electric Carp., 
Bloomington, IL 
41703-6902. 
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NEW PRODUCTS 

HOUSEHOLD HELP 

Twelve home appliances that make life easier. 

BY ROY BERENDSOHN, Assistant Home and Shop Editor 



Long-Range Range 

You can position the cooktop | above] or 
range (right] practically anywtWe. because 
both can exhaust cooking fumes farther than 
previous models. Both units feature a down- 
draft venting system wtth powerful blowers 
that can exhaust fumes about SO ft. to an out- 
side wall Each comes with a grill, and you 
can choose from among four plug -In car- 
tridges | which cost extraf to complement or 
replace the grill. Both models shown have a 
black gfais top and sol Id Eurostyfe elements. 

The cooktop costs about 57Q4M75Q and 
the range about S l&SD-i I BOO (cartridge in- 
cluded | at appliance dealers. For more Infor- 
mation, write Jenn-AIr Co.. 3035 Shadeland. 
Indianapolis, IN 44226-090?, 





IWater Wick 



Sears new humidifier replaces belts and 
water wheels with a removable wickFng 
I/SItm for qu ict Operation. The system Is 
treated to reduce odor-causing bacteria. 
Honeycomb construction retains the 
minerals suspended in the water to re- 
duce mineral dust residue that can accu- 
mulate on furnishing* near the 
humidifier. A dry-out feature eliminates 
having to empty the tank before refill- 
ing. and an Indicator light signals when 
the UL listed unit I* nearing empty. It s 
sold In four sizes: B P 10, li and t4 gallons. 
Prices are SB 9. 5T07. SI27 and 31*9 
yyrlie Sears, Dept, 703 PM. BSC 40-16 r 
Sean Tower. Chicago, I L 60684, 



For more thorough cleaning, black & Deck 
er s car vacuum has a detachable front beat- 
er brush assembly, powered by a separate 
motor. The beater brush digs out dirt while 
the vacuum has extra power to pull it away. 
Accessories are available to enable It to clean 
device^ upholstery and instrument panels. 
It also has built-in cord storage for when the 
vacuum is not In use. The UL approved Car 
Vac plugs Into your car's T 2 -volt cigar et 
fighter, comes wfth a 2-year home-use war- 
ranty, and costs about 339 at department 
and discount stores. For more informal ion, 
write to Black A Decker U.S. Power Tools 
Groi^p ION, Park Dr., Bo* 79B, Hunt Valley, 
MD2I030-074G. 
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L- Shaped Air 



The clever L-shaped chassis of this m\r condi- 
t loner peaces the compressor outside, below 
the window sill. Thisylerds quieter cooling 
and allows the vent panel to take up Just 6-5 
In. of Window -space height. It"i sold at appli- 
ance dealers In 6000- and 6Q0Q-BTU sizes. 
$4 8? and £599, respectively, For more infor- 
mation, contact Panasonic Co., Consumer Af - 
Fairs Dept., t Panasonic Way, Secaucus. NJ 
07094. 




Hot And Co ld 

Advanced electronics characterize this re- 
frigerator and cooktop. You can change the 
temperature on the JS-Cu^ft. refrigerator 
[top/ byslmpfy pressing a i ouch-com rol pan- 
el - on Its door. It abo has a setting for quick- 
freezing large amounts of food and 
autfible/vtiLjal signals to alert you to mechan- 
ical marfunctkins or if a door h left open, the 
smooth, black glass cooktop {above) fea- 
tures a quick-heating 6-In, quartz-halogen 
heating element, the other three elements 
are electrical resistance colli. The refrigera- 
tor costs about si 9D0-&2 l oo and the cook- 
top £600- £8 OO at Amana dealers. For more 
Information on this refrigerator and elec- 
tronic cooktop, write Amsnp Refrigeration, 
Inc.. Amana. LA 5ZZ04. 




Hands-Off Can Opener 

Set Brack & Decker's cordless electric opener 
on a can and switch it on. Its power punch 
automatically punctures the fid, The opener 
then slices Its way around the lid- When it's 
finished opening the can. It shuts Itself art. 
Uft It off the can and the opener s magnet 
pulls off the lid. Just slide the opener back 
Into it! base, which plugs into a wall Outlet 
The Handyopener coils about £ JO at hard- 
ware Stores and homcccntert. Write Black £ 
Decker, JJ,£, Household Products Group, 6 
Armstrong !?d„ Shelton. CT 54484. 



Slide Out, Fop Up 

You can reduce the clutter on your kitch- 
en counter with this 4-sllce r si I die-away 
toaster. It Rts Into the waft cavity 
standard-spaced {16 In, on center] studs. It 
features a slide-out crumb tray and a safely 
disconnect switch that prevents the toaster 
from being activated Inside the wall cavity, 
Each 2-sFice side of the toaster has Its own 
knob-controlled browning setting. The 
Model TO- 1 000 is UL approved and costs 
about if at kitchen and bath outlets and 
appliance dealers. For more information, 
Contact Iron^A-Way, 22 0 W- Jackson, Mor- 
ton, IL6I550. 



Wide Range 



Modern Maid Introduces the Industry's first 
gas downdraft range. It features a generous 
J. 7<u. -It. self -cleaning oven and a full-width 
storage drawer below. The built-in exhaust 
blower is designed t o make the uni t easier to 
Install without sacrificing oven space. The 
range H offered In all black with chrome trim 
and you can choose among four pfug-ln car- 
irldges [rotluerle, grill griddle and gas burn- 
er]. It costs about £1000 at Modem Maid 
Appliance rfeaJen 

For more information, write Modem Maid 
Co.. 403 N. Main St . Topton. FA 195*2-1 499, 








Designed to fixus heat like a satellite dish 
focuses TV signals, this parabolic-shaped 
1 OQC-waTt heater costs a third less to operate 
than forced -air healers, according to folks at 
Presto. Its top-mounted thermostat control 
permits a wide range of settings. Other fea- 
tures include an automatic shutoff switch 
and loud buzzer if the unit tips over. The UL 
listed Heat Dish costs about £60 at hardware 
and department stores. For more informa- 
tion, write to Presto. Bo* 1 112. Eau Claire, 
U/I54702-T2T2. PM 
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Torque? You'll be lucky if 
it doesn’t pull you into next week 
when you put it in gear. 

Cummins turbo diesels. We 
build Dodge Ram pickups around them. 5.9 liters 
of fury that crank out 400 ll>ft of torque. Which, 
by the way kicks tailgate on all other diesel pickups. 

With that kind of muscle you’d figure you'd 
have to pay a hefty tab at the pumps. Not true. The 




Dodge Cummi ns Turbo Diesel gets the best mile- 
age of any diesel pickup: And, it accelerates fastest 
and handles high altitudes best: 

We don’t have to tel! you what to do with alt 
this power. But please be careful when crossing a 
state line, particularly if you’re leaving a 
small state. Make sure you’re not taking 
most ofit with you by mistake. 

The tough new spirit qf Dodge. 



vr 

Dodge 

Thick 
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How To Repair 

FROZEN PIPES 

BY MERLE HENKEMfUS: PM Illustrations by George Retseck 




PINTER IS the season of 
frozen pipes. While there 
are a few things you can do 
to keep pipes from freezing, once a 
freeze occurs, you'll need to fix it im- 
mediately to avoid water damage. 

Most freezes occur in crawl spaces, 
in Doors cantilevered over the founda- 
tion or areas where cold air enters 
through cracks in walls, roof or foun- 
dation. The room temperature is of- 
ten well above freezing, but exposure 
to a thin stream of cold air is all that's 
required to freeze a pipe. 

When freezes occur within interior 
walls, look to the upper reaches of 
your home for an air leak. It’s quilt- 
common, for example, for an entire 
bath group to freeze when cold air is 
driven down a Due or chimney chase, 
especially when the chase is framed in 
wood instead of built with masonry. 
Be sure to check the flashing at the 
top of the chimney chase for a leak. 
Caulk gaps in flashing or nail it 
down if it's loose. 

If a freeze occurs within a 
plumbing wall that joins an exterior 
wall, look for a poorly nailed lap in 
vertical siding. Also, check for a bro- 
ken putty seal around gas pipes or air- 
conditioning lines that pass through 
the exterior wall. 

Insulation is the best prevention 
Spaces between sills and block walls 
should be packed with batt insulation. 
Pipes in a crawl space or cantilevered 
Door joists should be insulated, too 
Foundation cracks should be pointed 
with mortar or caulked. 

Contrary to popular belief, hot wa- 
ter pipes will freeze. All Lhings being 
equal, hot water pipes freeze before 
cold water pipes. A likely reason for 
this seemingly illogical occurrence is 
that heated water contains fewer dis- 
solved mineral salts. These salts are 
cooked out and remain as scale in 
heaters and boilers. Just as salt added 
to water produces a higher boiling 
temperature and lower freezing tem- 
perature, salt removed has the re- 
verse effect. When temperatures are 
at the freezing margin, the hot aide 
will freeze while the cold side may 



iomerlmej the water Inside a plpcwrill freeze- and not break the pipe. IF Chi; Happens, the flu a 
cay: Juit heat me frozen settlor swim a heal gon or ioiu^ring torch. 



hnt. The le^on here is that both cold 
and hot water pipes should be insulat- 
ed in questionable areas. 

Another common freeze point is the 

drainage chamber of a frost-proof sill- 
cock. These outside faucets rupture in 

cold weather when hoses are left at- 
tached and air lock prevents the wa- 
ter in them from draining. Their 
water flow is stopped ahead of their 
drainage chamber, sq a leak won’t be 
detected until the silkock is used in 
the spring. 

Making repairs 

Begin by shutting off the water sup- 
ply at the meter or where it enters the 
house from the well. Then open all 
faucets. 

To get at a ruptured pipe, you may 



need to cut away some dry wall or 
plaster. Hut make any holes as small 
as possible to minimize repair work 
later. 

Next, thaw the frozen pipe with a 
heat gun or torch. If using the latter, 
put a doubled -up piece of sheet metal 
behind the pipe to prevent burning 
adjacent framing members. Keep a 
fire extinguisher handy just in case. 

The repair approach you’ll take will 
depend on the type of piping material 
you have. Splits in copper piping are 
better removed (Fig. 1) and a new 
section of copper pipe spliced in place 
(Fig. 2). 

Freezes in steel piping (commonly 
called iron piping) occur along the 
pipe’s rolled seam. Quite often, if you 
can get at the seam, you'll be able to 
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t Cut curt ruptured JKtJon of copper pipe 
Listing tubing cutter. Make the cuts at least 
Vi in, from the split. 



Z Apply flux to new section of pipe and Jrv 
itall with sweat couplings. Hold solder 
above and heat from betow. 



I Steel pipe often rupture along its seam. 
Often you can tap seam shut with ball-peen 
hammer, then install repair damp. 



7 Cut out ruptured plastic pipe with tub- 
ing cutter. Make sure to remove all dam- 
age. Splits can be hard to detect. 



• Join new pipe to enisling pipe With cou- 
plings and cement Or, for small splits, use 
push -fit coupling | above). 



• Cover pipes exposed 10 cold air with 
foam-rubber Insulation, spilt to wrap over 
pipe. Tape Insulation every I2h 



tap it dosed with a ball-peen hammer 
and install a repair clamp over the 
split (Fig. 3). Of course, removing the 
spilt section (Fig. 4) and replacing it 
with a threaded union and new length 
of pipe is a better alternative (Figs. 5 
and 6). 

As plastic water pipes will nearly 
always split with a freeze, you’ll have 
to cut out the damaged section (Fig. 7) 



and replace it. In most cases, you'll 
simply splice a new section in place us- 
ing solvent-cement couplings. All 
you'll need is a tubing cutter or hack- 
saw, couplings, cement and a stub of 
pipe. 

If the split is small, however, you 
may be able to cut out only an inch or 
so and join the two ends with a push- 
fit plastic coupling. Lubricate the pipe 



with dishwashing detergent, push on 
the fitting and tighten (Fig. 8). Its 0- 
ring seals are virtually leak-proof. 

Frozen frost-proof sill cocks are 
better replaced with models having 
built-in vacuum breakers. They’re 
called freeze-proof sillcoeks. (For 
more information on this project, see 
our story; "How To Install A Fraexe- 
Proof Sillcock," page 87, Sept. ’89. )VM 



9 Cut threads on end of remaining pipe 
with a die. Hold pipe securely with pipe 
wrench while cutting new threads. 



4 Ci4lronpipewhhtiacktawafewlnchei 
beyond spilt. Use wrench to unthread dam- 
aged pipe from nearest fitting. 



# Curt, thread and Iratai I new replacement 
pipe. Join pip# ends with pipe joint com- 
pound and union hiring. 
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GYNQRMAN BECKER, P E., Contributing Editor 




To contain taalugi from water heater'f rtikf valve, 
place me entire heater wi an auxiliary catch pan or 
direct leakage fntovnaJler pan under relief valve. 



Relief Valve Piping 

My home's water heater is. in the 
basement just several feet from my 
library. If the heater’s relief valve 
lets go, many books, along with fur- 
niture, would be damaged or de- 
stroyed by the hot water. A pipe 
runs from the relief valve down the 
outside of the heater and ends about 
A in. above the floor. There is a floor 
drain about 4 ft. from the heater. 

Is there a recommended (and 
easy) way to modify this system so 
the hot water could be contained, 
piped outside or jjiped down the 
drain? Any suggestions for contain- 
ing an overflow should one occur? 

ROY c. DAW 
CHUGIAK, AK 

Discharge from the relief oafoe irt- 
dicates a problem such as excessive- 
ly high temperature, pressure 
inside the water heater, or even a 
faulty relief valve. Regardless of the 
cause, it's important that you know 
it exists, so you can correct it. If you 
piped the discharge directly into a 
drain or outside, you wouldn't 
know when a problem occu rred. 

When there is a problem, water 
will not flow continuously from the 
relief valve like a faucet. It flows in 
spurts, because as hot water is re- 
leased from the tank, cold water en- 
ters, lowering ike temperature and 
pressure in the tank. 

One solution is to put a pan under 
the discharge pipe. Normally, the 
pan will be ary, If you find water in it, 
you'll know there's a problem. 

If you’re concerned the pan will fill 
and overflow, you can run a drain 
line from the pan to the floor drain. 
Install the drain line about in. 
above the pan’s bottom. If you don’t 
want the drain line to run on top of 
the floor, because it’s a tripping haz- 
ard, and you don't want to chip out 
the floor to conceal it, then install a 
small pump in the pan, similar to an 
air-conditioner condensate pump. 
Ru n a discharge tube from the pump 
to any convenient drain or to the out- 
side. Even after the pump has 
drained the pan, the residual water 
left will indicate there’s a problem. 

Of greater concern is whether an 
older water heater leaks. Water heat- 



ers generally last from seven to W 
years, but can last 20 years. If your 
water heater is that old, you might 
consider setting it on a collecting 
pan. This will solve the problem of 
containing water discharged from 
the relief valve. Inspect the pan peri- 
odically and drain it as discussed. 

Heat Pump Problem 

After eight trouble-free years, my 
Trane heat pump suddenly stopped 
defrosting- I've had two different 
technicians check it out only to have 
them tell me that it's okay. Tm cur- 
rently defrosting it manually by dis- 
connecting one of the thermistor 
wires for 3 minutes every so often. 

BURKE BRUSH, P E, 
HARRISON, OK 

Obviously your pump is not okay. 
Technology has become so complex 
that it’s increasingly difficult for 
many technicians to stay abreast of 



the changes and repair alt models 
by every manufacturer. Often re- 
pairs are best made by a specialist. 

1 suggest, therefore, that you con- 
tact the Trane dealer in Cincinnati 
and explain your problem. The 
dealer may know what the problem 
is or refer you £o a Trane service 
technician in your area. 

The problem may be a faulty 
therm istor ( a temperature -sensitive 
resistor). If the heat pump isn't de- 
frosting, then the thermistors may 
not be sensing the temperature dif- 
ference between the evaporator coil 
and the outs tde air. There is usually 
a series of thermistors which are 
tuned to each other, all of which 
may need to be replaced. 

Two-Zone Banging 

Our raised ranch is heated with hot- 
water baseboard radiators. We re- 
cently had a new gas fired boiler 
installed and switched from single to 
two-EOfie heating. With both zone 
valves working, we get banging 
sounds in various places in the 
house. I riiii the ay stem on the down- 
stairs valve alone and then on the 
upstairs valve alone. In each case, 
there was no banging in the pipes. 

ROBERT a ABO 
WHARTON, NJ 

The problem may be caused by a zone 
valve closing while the circulating 
pump in still operating. Depending 
on how your heating system is wired, 
the thermostat for one zone may be 
calling for heat when the thermostat 
in the other zone is satisfied , and the 
valve for that zone has closed . The 
circulating pu mp may still bepu lling 
water through the system. When that 
water, moving at 4 gallons per min- 
ute, hits the closed valve, it could 
make the rattling noise , If the zone 
valves cannot be repaired, you may 
have to nepiace them. IN 



tx> y ot have a hum e mai nt en anc e 

OR REPAIR RROU LEM? 

Juft 41 A Normal i about if. Send tout que$iinn Ip 
ffomtoumere* dime. Popular WfcMmi, 224 
West £ 7th St. r N*w York, NY 10019 While k&r* 
cannot he a name red indmdualtp, proNtmj of gen ■ 
eral interest will be diKuswd Mi the column. Far 
more home -repair and intmanoe help, Ret TJtf 9 
Home Core Guide, S2 4S postpaid. Send your or- 
der* fll to Papular , Box i014 , Radio City 

Station r N*w York, NY WlOl 
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THE BETTER HOME 



Appliance Clinic 

BY STEVE TOTH, Contributing Editor 




Agjjim men s therrrKwtiit 
wttfi too! fttsm bent 
•wit* af co*t hanger, 
ftemovt knob and poke 
tool i ihort end tnraggh 
hole into adjustment Inierr 



Adjust By Wire 

Our Frijfidaire Elite Electri-Clean 
wall oven model REG74BC*0, serial 
No. 51CLD4S5 seems to be hotter 
than the dial setting;, r can't find how 
its thermostat is adjusted. Cart it be 
adjusted or must it be replaced? 

JOSEPH ROBBINS 
CLARESV1LLE.GA 

Your own' $ thermostat is adjustable. 
To make the adjustment tool your- 
self, take apiece of steel wire , % 3 in, 
dia., ora piece of heavy clothes hang- 
er utire and bend it os shown in tke 
drawing. 

Place a mercury oven thermometer 
on the center rack and turn the dial to 
400 * F. After letting the oven warm 
up, c heck the thermometer for the ac- 
tual temperature , Note how many de- 
grees there is between the setting and 
actual temperature . 

Leave the oven set at 400° F but dis- 
connect the power. Pull the oven knob 
off its stem. Push the adjustment tool 
into the hole in the thermostat hous- 
ing. Keep the tool in the hole, and re- 
place the thermostat knob . Slowly 
rotate the knob until the end of the 
rod enters a slot on the adjustment 
insert at the base of the shaft. 

Holding the tool firmly, turn the 
knob counterclockwise if the oven 
temperature was over the dial sei- 
ting, and clockwise if it was below the 
setting . Either way, move the knob 
the number of degrees which the 
thermometer indicated that the dial 
setting was in error. Recheck the oven 
temperature. If the discrepancy per- 
sists, replace the thermostat. 

! Timer Or What? 

I have a Maytag L.DE 412 Auto Dry 
Control electric dryer. I have a prob^ 
lem with the auto dry, regular fabric 
cycle. There are times when the dryer 
runs too long and has to be shut off 
manually. The Maytag dealer told me 
the problem is the timer motor ($50). 
Is the dealer right, or could some- 
thing else be wrong? 

BOBBY ESCHETE 
THIBIDAL'X. LA 

First, disconnect the exhaust vent 
from the back of the dryer . Turn the 
dryer on with a food of clothes for 20 



to 30 minutes. If the dial advances to 
the OFF position, there’s a good 
chance tke timer motor is okay. 

Next, set the timer dial to the auto- 
matic dry, regular fabric cycle and 

start the dryer. If the dial advances 
through the cycle and the dryer shuts 
off by itself, the problem may be a lint 
buildup in the exhaust vent . This re- 
stricts the airflow through the dryer . 
/n turn, this interferes with the tem- 
perature sensing mechanism in the 
automatic cycle that applies power to 
the timer and shuts it off. 

If the dial doesn't move, or if it 
moves then stops, I suspect the prob- 
lem is with the timer mechanism and 
not the timer motor. Mechanically, 
something inside the timer mecha - 
nism is preventing it from moving 
and you'll need to replace if. It’s part 
No, 3-5448. 

Radio Interference 

We have a Kenmore Electric Range 
model No. 73316Y/103988787, serial 
No. &J 19837. I’ve noticed when using 
the oven, that the oven-indicator light 
seems to cause interference on a radio 
I keep in the kitchen. The radio inter- 
ference continues as long as the light 
is flickering. It stops when the light 
shuts off. alvin ghak 

MEDINA. ND 



7 suspect that the oven's thermostat is 
making and breaking contact a little 
too rapidly. With the contacts dosed, 
the oven goes on and closes u circuit to 
the indicator light. When the oven 
reaches temperature, the contacts, 
which are welded to a flat meta.1 
spring, open. The space between the 
contacts may be only the thickness of 
a hair even though they should be 
farther apart. 

A weak contact spring is causing 
the contacts to flutter. This vibration 
produces a radio frequency which is 
generated back through the range to 
the outlet that the radio is plugged 
into, causing tke static . 

Replacing the thermostat would be 
one solution to the problem. A less ex- 
pensive solution would beta move the 
radio to another outlet, one that is not 
on the same circuit as the range. Or if 
your radio has a universal polarity 
plug (both of Us prongs tke same size) 
remove the plug from the outlet, turn 
it ISd* and plug it back into the out- 
let. If neither of these steps help, re- 
place the oven's thermostat. M 



DO YOU HAVE AN APPLIANCE PROBLEM? 
Just ask Slew about if. Send your qusslton, along 
ihr rrwdsl and ssnal number*. to Appliance 
Cfinic, Popular Mechanics, 224 UTeat.tyiA $1 , 
New York, NY 10019. While Istten cannot lie an- 
mvrsd individually, pr&bltm* ofgtneml uUfnnr 
will be discussed 4 n i hr column 
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File 




Boxes and 



Indexes 



No more missing magazines 
or messy shelves! 

Keep your Popular Mechanics* magazines neatly 
sorted by year with these sturdy, attractive, red- 
lacquered file boxes. They'll keep your magazines 
organized and your bookshelves looking clean. 
Each box stands alone and holds 12 issues. Line 
them up on your bookshelf and you've created a 
valuable reference library of Pbputar Mechanics’ 
magazines. With each order, you also receive FREE 
self-adhesive decals for the years 1975 to 1990. 
Just peel and place the appropriate year on your 
file box. 

1 file box: $2.95 

2 file boxes: $2.75 each 

3 or more boxes : $2.50 each 






Indexes from 1975 to 1988! 

Searching for a particular Popular Mechanics 1 article? 
Let our yearly indexes make it easier to find. Every 
article published in the magazine is referenced 
here — automotive, home and shop, photography, out- 
doors, science, electronics, boating and more, 
Thousands of entries cross-referenced. 

All years available from 1975 on, plus 1973- Price 
for each index is $2,95. Order by year 



To Order your file boxes and tor indexes, send a check or m ones' order 
payable to Popular Mechanics and mail to: 

Popular Mechanics, Dept. P, Box 1014, Radio City Station, New York, N Y. 10101. 



Popular Mechanics is a publication ot Hnnt Magazines, a Division of The I team Corpnniion 
©I9S7 The Hearat Corporation. All rights reserved 
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MAKE YOUR OWN FURNITURE, 
WITH HELP FROM 



Imagine yourself swaying gently in a new 
hammock or relaxing with a cool drink in a 
shaded chaise lounge. Now, put yourself in this 
picture with PVC Furniture Plans from Popular 
Mechanics. For an unbeatably low price of 
$19.95, well send you eight terrific plans; 

• patio table and chairs 

• hammock 

• sling chair 
aye re 

easy chair 

• sofa 

• chaise lounge 

• patio glider 



Only 



95 

plus shipping 



Your packet will contain a complete set of instructions for each plan, a 12-page “Tips 
and Techniques" booklet and hints for making comfortable cushions for your PVC 
furniture. 

Why PVC? Not only is it super durable, lightweight and readily available, it’s one of 
the easiest materials to work with. Just cut it with a hacksaw and fasten with PVC 
adhesive. Painted to a rich glossy shine or left unpainted, your finished piece will look 
as though a master craftsman created it T even if you've never built furniture before. 



To order your PVC Furniture Plans packet containing 6 plans, please send a check 
or money order for $21.45 (includes $150 for shipping and handling) to: 

Popular Mechanics PVC Plans 
Box 1014 

Radio City Station 
New York, New York 10101 

Please allow 3 to 4 weeks for delivery. 



Popular Mechanics is a publication oS HearSt Magazines, a Division ol The HearsT Corporation 
v 19S7 The Hoarsl Corporation. All rights reserved: . 
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GEO STORM GS> 



One of the most captivating import car crops on record. 

BY RICH TAYLOR, Contributing Editor 



T ~ EN YEA KS AG ( K who would huvebulieveil that Toyntu and Nissan 
vvutild lie going head-tee head with Murecdt^-ltetiE mul HMW tm* 

"Rest Keebm In The World" honors? Or that would create one 
of the hottest new mitflefc by copying u 2r»-yenr-old Lotus? Or that 
i JlevioteL would be selling a Liny, high-pcrfttniiuncc sports coupe made in Ja- 
pan? Probably not many. Hut that’s precisely Lin - situation wo fact 1 us the 
world's car ttutl ndacturers head ini" the 
tity L long ago, Japanese companies sold only economy cars. American com- 
panies offered primarily nuddliM;lassrars, and the Europeans built nearly all 
the luxury Hlitl spurts ears. Not anymore. In the '90s, European, American 
ami Japanese companies will wrangle over every ] joint uf market share in ev- 
ery category of automobile. 

1990 s All-New Models 

One uf L he most significant new Japanese cars is the Geo Storm. available al 
Chevrolet dealers. The Storm is a curVcieeuus Istiscu - built s|x Jits enupe with a 

L )i 
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high-output, sum] Misplacement en- 
gine and front*wheel drive. In con- 
cept, it’s the very opposite of 
Chevrolet's traditional Vfi Camara 
and Corvette. At around £10,000, it's 
also one of the best performance bar- 
gains on the road — almost precisely 
the same size, price and sizzle as Hon- 
da’s best-selling CRX Si. 

The hot- rod Storm GSi is the model 
to have. It delivers CMJO under 8 sec- 
onds and a top speed over 120 mph 
thanks to 125 hp from a 1,6-liter Four 
with 16 valves and double-overhead 
cams. It also comes with a raft of com- 
fort, convenience and performance 
items, and still won't strain your 
pocketbook. 

The Storm GSi is not exactly “pret- 
ty," but it does have a sprightly, 
youthful look that's quite appealing. 
The interior is very cleverly integrat- 
ed, with excellent ergonomics. The 
car is a ball to drive, with gentle un- 
dersteer and a power peak at 6S00 
rpm that virtually demands you keep 
it constantly on the boil. In many 




THE CHANGES 
IN SHORTHAND 



ACURA 

Inleg ra is all new lor 1990. En- 
gine is now a 1 .iS-lltor, 16-vatve 
Four Suspension all -indepen- 
dent double wishbones. ABS 
brakes available Styling is 
lulLar. more rounded. Legend 
Sedan and Coupe are basically 
carryover models, save lor mjb- 
nor cosmetic changes. 

ALFA ROMEO 

Alfa Milano sedans have boon 
discontinued in favor d 1 rhe all- 
new S.CHiier 164 sedan now 
planned for introduction in 
spring, 1990. Spider models 
remain unchanged since: Dusiin 
HoHman was a boy. 

ASTON MARTI N 

The Aston Marlin line has been 
revised The new Virago 
Coupe, a 200*mph exotic pow- 
ered by a 32- valve. 5.4 -liter V6. 
will be launched ai the Deiroit 
Auto Show. H's already sold out in 
Europe through 1 99 Q. The affl+raw 
Volants cnnvarlible and La 
gonda sedan will be '9 1 models 

AUDI 

60/90: Only minor changes 
across the line. Velour uphol- 
stery now standard, leal her an 
option. Mew 4-cylinder head lor 
2.3 liter S -cylinder, 1QD 200 
Has dnver's-sjde airbag, height^ 



adjustable driver's seal, au- 
lomallc transmission only. 
Standard leather seals in 200. 
Coupe Quattro; All-new per- 
lormanee car has 135-mph lop 
speed from 164-hp S’Cylmder, 
ABS. 4-whsel drive and a 
530,000 sticker. V& Big sedan 
is Audi's fimi $50,000+ luxury 
entry, essentially a 200 wflh re- 
vised styling, £47-hp3 P 6’liter. 

BENTLEY 

All models have new driver' s- 
sbde airbag, computerized auto- 
matic ride control. Turbo R is 
1 55-mph sports sedan with tur- 
bocharged d. 7-liler VS 

BMW 

New BSfli sports model will re- 
place 635CSL features 5-0-liler 
VI 2. 6-speed manual gearbox, 
computerized suspension, price 
tag approaching six figures; will 
bo hero next spring. New MS 
version ol 5-senes sedan boasts 
31 5 hp from 3,-6-lFtBr 5-cylmder. 
AH models come with driver's- 
Side airbag Computerized 
traction control is standard on 
TSOiL, optional on 5351 and 
7351. The 5351 has upgraded in- 
terior tnm, bather and wood. 

CHEVROLET 

Geo Storm is Chevrolet's all* 
new spoils coops, built by Isuzu 



in Japan GSI version defivers 
up lo 1 30 bp Irom a 16-vatve, 
1.6-liter Four. Inexpensive 2+2 
competes with GHX, Eclipse, 
etc Geo Metro and Prizm 
sedans receive only minor 
changes. Geo Spectrum has 
been dropped 

CHRYSLER 

New this year are Engle Talon 
versions of Mitsubishi Eclipse/ 
Plymouth Laser, with emphasis 
on me 4wd Talon TSi. Turbo 
Coll dropped in favor ol normal - 
!y aspirated 16-valve, 1.6-fiter 
Four. Minor trim changes on 
existing models, including I he 
TC by Mafreratl 

DAIHATSU 

Charade SE and SX are only 
models in 1990 lineup. 

FERRARI 

Mkhenglned oars have 3.4-liter 
ve. are now called 348 GTB/346 
GTS, Mondial 3. 4.3.4 Cabrio- 
let . 346 series has new body- 
work. T« si areas a deliveries 
continue* F40dekvories begin. 

FORD 

Festive, Mercury Tracer and 
Scorpio essentially un- 
changed, Ill-fated xR4Ti has 
been dropped, 

HONDA 

Cl vice have redesigned tail- 
lights and bumpers, motorized 
passive seatbelts. New EX mod- 
el has 106-hp, 1 .6- liter engine, 



LX trim. CRX has 4- wheel disc 
brakes. Accord is eh new lor 
1990. wflh new 22-liler, 130-hp 
16-valvo Four Intenor expand 
ed, styling rounded. 

HYUNDAI 

Sonata adds 3 D- liter V6, re- 
vamped Excel is on (he way. 

INFINITI 

AH-new division of Nfcssan offers 
three models. 045 is most im- 
portant, a $38,000 luxury sedan 
aimed at Jaguar/ Mercedes^ 
BMW. Features 4.5-lller Z70-hp 
V6 h ABS brake system, 4- wheel 
steering. M30 is Maxima-basod, 
available as coupe or convert- 
ible. 

ISUZU 

Entire line being restyled tor late 
1990/1991- New Stylus model 
will replace l-Marit, coupe is Sim- 
ilar 10 Geo Storm. Impulse also 
being redone. 

JAGUAR 

In order 10 compete with Lexus/ 
InTmti, Jaguar has reduced 
price ol base XJ6 under 
$40000 More expensive mod- 
els are now up to $50,000 + . All 
sedans have analog Instru- 
ments, added horsepower, 
duaLrange transmission. XJ-S 
be unchanged, 

LAMBORGHINI 

Thanks lo infusion of Chrysler 
money, new Diablo model— 
essentially a restyled Count ech 
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ways, the Storm GSi is a blueprint for 
the small sports car of the future. 

For about the same price, you can 
order an old-fashioned roadster that's 
already sparked a craze they're call- 
ing Ja yestertech/' Roughly patterned 
after the old Lotus Elan, the Mazda 
Miata MX -5 fa meant to combine the 
delightful open-air fun of a British 
roadster with the reliability of a Japa- 
nese econobox* Under the rounded 
bodywork is a conventional rear- 
drive chassis, holding Mazda's 1 ,6-li- 
ter dohe Four as used in the 323. With 
only 1 16 hpon tap H the Miata is not the 



sqgoS — is on its way wirh 
ciaimad 200-mph performance. 

LEXUS 

New division of Toyota offers 
two models LS44G fe Mercedes 
look-alike, offers 1 bCFmph per- 
formance Irom 250-hp r 4.0-liter 
32-valve V0 al $35 000 ES 250 
is Camry-ba&Bd 2.5liter coupe. 

LOTUS 

Esprit Turbo remains basically 
the same. New $30,000, Isuzu- 
based Lotus Elen will arrive 
next year. 

MASEJIATI 

AH three models— Spader, 22! 
and 430— essentially un- 
changed except for passive 
belts in coupe and sedan. 

MAZDA 

New iHlata roadster looks like 
mkJ-’SGs Lotus Elan, uses vie- 
hp engine Irom 323, rear-drive 
chassis. Coupe verson is on the 
way. Upscale 929 S has more 
power from 4-valve heads on 
VG, Sportier suspension and 
appearance. Excellent hi PV van 
now available with 4-wheel 
drive Hot 323 GT lurbo Is 
dropped. 323 sedan has been 
restyled and renamed Protege 
Res! of Mazda line remains ba- 
sically the same. 

MERCEDES-BENZ 

Only model in low-priced range 
ts 6 -cylinder 190E 2.G, basically 
unchanged irom 1989. Midsize 




cars now have lower body clad- 
ding, come with 2. 5- liter turbo 
diesel (25QD Turbo}, 2 6 or 3.0- 
liter gas Six (250E300E) 
3QQTE elation wagon is un- 
changed. 300 C E coupe now 
has 24-valve head for 3.0-liter 
Six, 5.0- liter Vfl fa In the future. 
Midsize cars are now available 
wiih patented 4Maiic automatic 
4-wheal-dTTve system. Full-size 
S class— 300SE, 300SEL. 
429SEL, 560'SEL— 15 essential- 
ly unchanged except lor addition 
of new 3. 5-lrler diesel, called 
350SDL 5GOSEC unchanged 
Famous 560 SL dropped from 
production attar 16 years, re- 
placed by new stale-oMhe-art 
2-seaier Wllh 3,0-iHer Six, 
called 300SL {Europe only): 
with 5.0-filew Vfl, called 500SL 

MITSUBISHI 

New G elan 1 GSX and Eclipse 
GSX have 4-wheel drive, aJI-rn- 
depondeni computerized sus- 
pension, 195hp. Luxury Sigma 
gels driver'Kide airbag. Hyun- 
dai-built Precis economy car is 
aH new, features fuel injection, 
rounded aarodynamre styling 

NISSAN 

Stanza is all new, restyled along 
the same aerodynamic lines as 
Maxima. Senna mil be similarly 
improved for 1990 V&-. The 



3D0ZX Turbo gels twin turbos 
and 300 bp. Remainder of line 
basically unchanged. 

PEUGEOT 

The 405 wagon is the most re- 
cent introduction. All models 
have passive restraints, other- 
wise only minor changes . 

PONTIAC 

LeMans Aerocoupe and Lm- 
Mane Sedan get nvrior changes- 

PORSCHE 

The 944 $2 Cabriolet is new, 
buhl by ASC. Thefll 1 Carrera 2 
is a 2-wheel-drlve version of ihe 
all -wheel -drive Carrera 4. The 
928 remains Ihe same, though 
deleting ,J S4 1i name. All 
Parsches have standard AGS. 
driver and passenger airisags. 

ROLLS ROYCE 

Sliver Spirit, Silver Spur and 
Comic he II convorlibla now 
have compiiter-contfoOed sus- 
pension, driver's-slde airbag. 



AM Saabs have ABS brakes, 
drlver's-sidp airbag. Otherwise 
unchanged. 

STERLING 

Unchanged since addition of 
2. 7-irteF engine , 5-dtw model . 



SUBARU 

New Legacy sedan and wagon 
at top of line have 2. 2 - liter en- 
gine, price lag nearing $20,000 
when fully loaded, DL, GL, GL- 
1 0 are now called loyate. other- 
wise only minor changes. Juflty 
has S-door version. XT and XT/5 
are unchanged. 

SUZUKI 

Swift basically unchanged. 
Samurai gets fuel injection, 08 
horsepower 

TOYOTA 

Celle* is completely new for 
1990 Body very aerodynamic, 
top engine is Z CWiter, 18-vsJva 
turbo. Fujitsu sound system Is 
state -of ’ 1 he- art. All -new MR2 
will debut in spnrcg as 1 99 1 mod- 
al. Creasida, Canny and Supra 
gel airbags. Corolla has more 
power. 

VOLKSWAGEN 

New Corrode replaces Scwee- 
00 , features 1 58 hp from super- 
charged 1 .3-liter four, $18,000 
price lag. Now Paasai. similar to 
Audi eo-m replaces Quantum. 
Few changes in Fox. Golf. Jotta 
lines. 

VOLVO 

All Votvos have driver's airbags , 
otherwise only detail changes. 
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fastest, car in the world, but with a 
basic price of $14,000 it just might be 
the most fun. 

One notch up from the new Geo 
Storm and Mania Miata is Toyota's 
Oefica, which is aJJ new inside and out. 
Besides the usual be tier- than -ever 
sound system upgrades, interior 
changes include a driver's- side air- 
bag. The line's new bodywork earns a 
C,j rating of 0.31. 

The Celica's powertrain offerings 
have been expanded and now include 
a new 130-hp normally aspirated Hi- 
valve dohc 2.2-liter Four to go with 
the established 1.6-liter 16- valve twin 
cam and 200-hp2.0-Iiter 16- valve dohc 
Four that powers the flagship A 11- 
Trae Turbo. I is styling is sleeker than 
before, with fender bulges to cover 
the fat tires ami 13-spoke alloy wheels. 
The greenhouse is especially grace- 
ful, while a rear spoiler and hideaway 
headlights add to the sporty appeal. 
Toyota's stylists have also put more 
visual distance between the potent 



A jl-Trac Turbo and the tamer Celicas 
with a functional hood scoop and dif- 
ferent grill work. 

Archrival Nissan has all the big 
news in the midsize sports-car ranks, 
with its superb 30QZX. We wrote 
about it in our March 1989 issue (“The 
Rites Of Spring " page 61), 

But the zinger — literally — for *90 is 
an optional 3,0-liter Vti that comes 
with not one, but two turbochargers. 
With a rating of 300 hp, this should 
bring Z-ear performance up into Cor- 
vette/Forsehe territory, though of 
course, the price is getting up there. 

The Germans aren’t sitting still 
when it comes to new sports cars. 



Volkswagen's Corrado, which was 
expected for 1989, is finally here. Rid- 
ing on a modified GTI platform, the 
$17,900 coupe replaces the Scirocco. 
The Karmann coach work is distinc- 
tive and the supercharged 1 . 8-liter 
Four makes 15S hp, enough to hustle 
the Corrado up to 140 mph. 

A unique feature is an active rear 
spoiler that automatically retracts at 
low speeds for better visibility, pops 
up on the highway to reduce rear-end 
lift and enhance high-speed stability. 

Overall, the Corrado is probably 
the bent car Volkswagen dealers have 
had to offer in many years, and VW 
hopes it can spark the turnaround the 
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AC UR A 


Integra AS 


ftlljBOO 


Lage-nd Sedan 


22,600 


Legend Coupe 


21.760 


ALFA ROMEO 


Sorter Graduate 


516,050 


Spider OuadnldglHS 


23.050 


164 


27,000” 


ASTON MARTIN 


Virago Coupu 


Si 75.000” 


AUDI 


so 


$18,900 


HGuattvo 


22 800 


90 


23,990 


gCQuanio 


27,500 


100 


25,900 


IfflJ'QualirO 


20.470 


200 


33,405 


200 Quallro Wagon 


3S r 630 


SOOQuallro 


35.805 


Coupe Quadra 


29.750 


ve 


47,450 


BENTLEY 


BgW 


5114J00 


Mulsanng S 


133,200 


Turbo R 


167,400 


Contsn&ntal 


215.00(3 


I BMW 



31flia 522,000” 



325i 


24,500 




29,000“ 


325dCcrwenible 


34,000" 


32SX 


30,100" 


M3 


35,000" 


S25< 


37,400" 


5351 


41.KW 


M5 


50.000" 


73a 


49.000 


73SL 


50.000'- 


7501L 


72,000" 


8501 


75.000" 


f CHEVROLET 


Gnu Mu'ru 




Pm.m 


0660 


Gw Slcwm 


10,390 


CHRYSLER 


Colt 


S6B5T" 


ColEGT 


S1Z1 M 


Colt Vista 


11.941“ 


Colt Vista 4ttd 


13,167'“ 


Eagle Talon 


12,995" 


Eagle Summil 


aa$s" 


TC by Maser id 


33,000'* 


DAIHATSU 


Charade- 


$6297 


FERRARI 


348 GIB 


$90,000” 


343 GTS 


90,000” 



Mondial T £84,060 



Mondial CaMM 


93.360 


Testa ro & sa 


145,550 


FORD 


FesDtva 


$6319 


Mencyrv Tracer 


9457" 


Merfeyr Scofp*o 


26.709 


| HONDA 


Civic 


$6635 


CMc S r 


10.245 


Civic Waggn 


10.325 


CRX 


9145 


CFlXSi 


1 1.130 


Prelude 


14.525" 


Prelude Si 4ws 


18,800" 


Accord 


12,145 


HYUNDAI 


EkwH 


$5699 


Sonata 


9090 


INFINITI 




523.500 


M30CtHtverlibte 


25.000 


045 


38.000 


ISUZU 
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Bet you thought you had a gnat deal, melt 
even of $1751 95 you stiff da. Now the hottest 
new game in the tf.SL can be yon/s at borne 
for only $179.95 delivered anywhere in the 
conUnentalti.S. 



Fft Throws 
Have Never Been So Fun 



It's hard to find a game 
that everyone in the whole 
family can play. Well. Basket- 
Brawl fills the ticket. 

Press the start button 
and hear stadium sound effects. 
When the music stops, the 
clock starts and the pressure is 
on. For the first 20 seconds 
each basket made scores 1 
points, in the last 10 seconds 
each basket scores .1 points. At 
the end of 30 second regulation 
time. If you have soared 30 
puiilLS or more a buzzer will 
sound and you are in a 15 
second bonus period where 



every basket scores 3 points. At 
the end of the bonus period 
your total score is displayed on 
the LED readout mounted in 
the haridvnarel. tight bdflw the 
electronic time dock. 

Play onsMjn-one, learns, 
or against yourself Once you 
start playing basket brawl you'll 
find il hard to stop. 

Tile frame is constructed 
of sturdy powder coated steel 
tubing with spring- loaded pins 
that allow you to assemble or 
disassemble it quickly and 
easily The side and bottom 
netting keep the hail in play 
and stop it from bouncing out 



of the playing area, It comes 
with three T " balls and a safe, 
low voltage power supply that 
plugs into a standard outlet. 



[f the unit is left on for 
more than 3 minutes without 
use it w ill automatically 
shut off. 
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company badly needs in its North 
American sales operations. 

Ta compete in the $30,000 sport- 
coupe class, Audi now offers a Coupe 
Quattro based on the 8M90 body and 
running gear. With full-time 4- wheel 
drive, ABS disc brakes and a claimed 
135-mph top speed from a 2,3-liter 5- 
cylinder engine rated at 164 hp, the 
Coupe Quattro gives about the same 
performance as the competition, with 
the advantage of all four wheels send- 
ing power to the pavement. 

After years of testing public reac- 
tion at car shows, Porsche has finally 
put the convertible version of the 944 
on sale. Called the *M4 S3 Cabriolet, it 



looks much like an RX-7 convertible, 
and at almost $50,000, it costa twice as 
much as the equivalent Mazda. 

This pricing policy is deliberate, 
however. Porsche expects to sell few- 
er than 9000 cars in the United States 
during 1990, down from 30,000 two 
years ago, The idea is for Porsche to 
be an exclusive purveyor of boutique 
sports cars, not a mass- market com- 
pany. And that means they're charg- 
ing a premium for exclusivity. 

At the very top of the sports-car 
market. Mercedes-Benz and BMW 
are going head-to-head in Europe 
with new models, although BMW's 
new' entry, the gorgeous 850i coupe. 



won't be in the U.S. until spring. 

The Mercedes newcomer is the first 
new SL. in 18 years. We drove it and 
reported our findings in the Septem- 
ber ’89 issue {“Fall Firsts," page 51). 

BMW's new 850i supercoupe re- 
places the old 6-series line, and fig- 
ures to be a strong rival for the Benz 
SL. Sleek and classically styled, the 
85Qi uses the same V12 that propels 
the 750iL sedan. Other tech high- 
lights include a new traction control 
system, a new integral rear axle pro- 
viding passive rear steering at high 
speed— like its rivals from Stuttgart, 
the S5Gi will be capable of a top speed 
(Please turn to pan? 107 J 
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T OYOTA has reinvented the 
wheel— well, actually the tilt- 
telescope steering wheel with 
an airbag, but the work represents 
solid engineering. 

The Lexus LS 400 has an optional 
system that automatically moves the 
wheel back and up, out of the way for 
an easy exit, when you remove the ig- 
nition key. Put it in, and the wheel 
moves down and out to one of tw o pre- 
selected positions. A computer con- 
trols two motors with worm-drive, 
one to tQt the wheel up to J5®, the oth- 
er to telescope it as much as Wa in. 
Variable resistors are position sen- 
sors to tell the computer the preset 
positions and w hen the wheel is in the 
right location. 

The fully automatic tilt-telescope 



wheel is part of a memory system 
with his-and-hers presets for the driv- 
er’s seat and both outside rearview r 
mirrors. Both systems have separate 
computers and use Hall-effect switch- 
es as position sensors, tfyou order the 
full memory option, the tilt-telescope 
computer also gives you a choice of 
two positions for the seatbelt anchor. 

Even the standard setup gets tilt 
and telescoping, a first for an airbag 
car. However, there's no memory fea- 
ture and pow r er is only used for tilt. 

Although much attention on Lexus 
400 has been given to its traction con- 
trol and the basics of its 250-hp 32- 
valve VS, there's much more in the 
powertrain department. 

The bottom end of the 4, Q-liter alu- 
minum V8 is race-engine rugged. 



Each main bearing cap has six fasten- 
ers, four studs and nuts from under- 
neath and one bolt through each side 
of the exterior of the block. A struc- 
tural aluminum lower crankcase bolts 
to the block for rigidity, and a conven- 
tional steel oil pan attaches to the 
front end of the lower crankcase. 

The fuel-injection airflow sensor 
operates on a novel principle — ’the 
Karman-Vortex— still in develop- 
ment at other car companies. Other 
airflow sensors t flap with variable re- 
sistor. hot wire or film) are prone to 
accuracy or reliability problems. This 
one should be accurate and reliable, 

A disc in the air intake creates air 
pattern swirls (called vortices) at a 
frequency proportional to the airflow. 
The vortices hit a thin metal mirror, 
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which vibrates in the same propor- 
tion. The vibrating mirror, aimed at a 
lighted diode, causes changes in the 
light pattern, which is detected by a 
photo transistor. The transistor 
sends a signal to the engine computer. 

Toyota also has a low-cost automat- 
ic memoir tilt wheel with airbag, for 
the 1990 Cebea All-Trac (4wd) Turbo. 
When the driver remove® the ignition 
key, a motor ejects a plunger that 
trips the tilt wheel lever and the 
wheel springs upward out of the way, 
where it locks in position. When the 
key is back in, the upper latch is re- 
leased and the driver can pull the 
wheel down to a preset position, 

Mazda 

The new Miata is designed to evoke 
memories of 1960s British sports cars , 
but it also has a Power Plant Frame, a 
feature reminiscent of torque tube 
drive from the 1930s. The frame is a 
Lightweight rectangular truss rather 
than a tube. It holts solidly to the 
transmission and rear axle and has a 
solid propeller shaft for straight-line 
power transfer. That means smooth- 
ness from the 1,6-liter, 16-valve 116- 
hp 4-cylinder, 

Mazda has an interesting approach 
to multivalve engines in the Protege, 
the premium 323. Standard is a sui- 
gle-overhead-cam 1. 8-liter 16- valve 
4-cylinder that develop® 103 hp at 
6600 rpm and 111 lb. -ft, of torque at 
4000, Optional is the same 1.8- liter, 
almost the same compression ratio 
(9.0 vs, 8.9), but a different cylinder 
head with dual-overhead-cams direct- 
ly acting on bucket Lappets, instead of 
a rocker arm setup^ The twin-cam 
head is a freer-breathing design that 
produces 125 hp at 6500 and 1 14 Ib.-ft. 
of torque at 4500. 

Subaru 

The new Subaru Legacy competes 
against the Carnry, 626, Stanza and 
Accord, so naturally it has a 16-valve 
4-cylinder engine as standard equip- 
ment, and with 130 hp is a perform- 
ance match for the Accord, 

However, Fuji likes horizontally 
opposed water-cooled overhead-cam 
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malting Subaru Legacy ftot Four crank oniy 1 2 In. long. 



engine®, so the 2. 2-liter 4-cylinder in 
the new Subaru Legacy is this design. 
The engine is extremely compact— 
the crank is just 1 2¥i in. long, despite 
five main and four rod bearings. 
Counterweights are thin* but are a 
larger arc so there's mass for balance. 
Thick counterweigh U would add mid- 
section strength, but the Legacy has 
large diameter main and rod journals 
(60 and 62 mm), and much overlap be- 
tween them (18.6 mm). 

The valve train has a single cam- 
shaft at each bank, and rocker arms 
with mini hydraulic lifters pushed into 
the arm tips, designs you\e seen be- 
fore. However, the hollow rocker 
shaft (through which oil is fed to the 
lifters) has a spring-loaded valve in 
one end that blows open when the en- 
gine is cold and oil pressure is very 
high. This prevents the lifters from 
locking up and increasing the valve 
opening and overlap, which would 
roughen the idle until the engine 
warms. 

The two exhaust valves use a dou- 
ble rocker that operates against a sin- 
gle cam, a feature that contributes to 
weight reduction and space saving. 



The rear differential in a 4wd Lega- 
cy forces use of a saddlebag-shaped 
gas tank, posing the problem of get- 
ting fuel out of both sides simulta- 
neously. You could pull fuel from each 
side with a separate pump, but that's 
expensive. Instead, the pump fa in 
one side with the fuel return line. The 
return line has a venturi and a line 
that taps off it and goes to the other 
side. When the fuel return flow goes 
through the venturi, it creates a vacu- 
um (like the airflow through a carbu- 
retor venturi), which siphons fuel 
from the opposite side. 

Nlssan/lnflnftf 

The 300ZX is the performance flag- 
ship at Nissan and the 300 horses you 
can order as a factory option is more 
than anything available in 1989 except 
a ZR-1, Testarossa or a CounUch, 
and a lot more than any 3.9-liter V6 
you’re likely to find in 1990. The 
standard 24-vaIve h 4-cam V6 pro- 
duces a healthy 222 hp at 6400, but 
Nissan has a Garrett Ai Research 
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twin-turbo setup that kicks it up to 
280 with an automatic, 300 with a 
manual. Each turbo has its own inter- 
cooler and has hoses to the engine’s 
cooling system. Two turbos don't add 
to the peak, but provide better low- 
and midrange performance than one. 

Even when the engine is shut off, 
the natural pattern of heat flow keeps 
the cooling process going (a design 
idea called thermosyphon cooling, 
used in the days before water pumps). 

The Z engine, and the V6 and V8 
engines in the upscale Infinit i line, 
have variable intake valve timing, a 
dual-mode arrangement that uses a 
spring-loaded piston with helical gear 
teeth in a hub inside the intake cam- 
shaft sprocket , which has meshing he- 
lical gear teeth. The area between 
piston and sprocket hub is pressur- 
ized with engine oil fed through a hol- 
low camshaft, but the pressure is 
allowed to bleed through an opening 
at the rear end of the camshaft at both 
idle and high engine speed, and valve 
timing is retarded. That opening, 
however, holds a control valve wired 
to the engine computer. When the en- 
gine is warm and running above idle 
to medium speed (when advanced 
valve timing would improve perform- 
ance), the computer activates the 
solenoid, dosing the valve. The pres- 
sure can no longer bleed off, so it ap- 
plies the piston, which moves inside 
the hub against spring pressure. This 
forces the sprocket to turn relative to 
the camshaft, advancing the valve 
timing, increasing valve overlap. 

The new Stanza comes to market 
with a 138-hp version of the 240SX- 
Axxesa 2.4-liter 12-valve 4-cylinder, 
making it (for the moment) the power 
leader against the Accord, Camry, 
626 and Legacy. The Stanza picks up 
the viscous coupling from 4wd trans- 
fer case technology, but uses it as a 
limited-slip differential for improved 
front-drive traction. 

Honda/Acura 

You can never get too much smooth- 
ness in a 4-cylinder engine, and 
Honda, already a leader in this area, 
has come up with something new for 
the 1990 Accord with automatic trans- 
miasbn—a rear engine mount indi- 
rectly controlled by the engine 
computer. The mount is a fluid-filled 
design p but with two chambers sepa- 
rated by a valve plumbed to a vacuum 
diaphragm unit. At idle [under 850 
rpm), the two chambers are filled, flu- 
id circulates from both through pas- 
sages and the valve, so the mount 
provides a maximum amount of dam p- 
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The 1 6- valve legacy uses spilt Intake rodten 
doing 0 rt single-cam lob# and ball-type oil 
pressure rdlct valve Mto rocket shaft 

ing. This reduces idle shake under 
high load (such as with a/c on}. Off 
idle, the computer closes a solenoid 
vacuum valve. Result: the vacuum di- 
aphragm turns the valve and closes 
off the upper chamber. Circulation i& 
only between the passages and lower 
chamber, so the mount stiffens . 

The engine itself, a 2.2-liter 16- 
valve 4-cylinder, gets a pair of balance 
shafts. The shafts are above the 
crankshaft centerline but aren't off- 
set, as in the Mitsubishi. Their effect 
is on medium- to high-speed vibra- 
tion, much like the shafts in the oil pan 
used by Chrysler and GM. 

Honda also redesigned its automat- 
ic tranaaxle, and both the Accord and 
the new Aciira Integra get versions of 
it. The automatic is like a constant 
mesh manual transmission but with 
hydraulic dutches to make the gear 
changes, Normally t this is not as 
space efficient as a planetary gearset, 
but Honda manages to fit a 4 -speed 
into a 15-in. box. 

Audi 

Audi's entry in the super V8 wars de- 
velops 240 hp from only 3.4 liters of 
displacement. To meet the needs of 
the new Quattro Sports Sedan's front- 
drive engine compartment, it has 
been engineered into a lG-im-hing 
package, shortest in the car business 

Like several other Vfl supermo- 
tors, it is cast of silicon-impregrsated 
aluminum with pistons running di- 
rectly in the alumimim/silicon borea. 

At the business end of things you'll 
find 4-valve combustion chambers 



and nicely packaged long intake run- 
ners. You'll also find a high 10.6:1 
compression ratio, made possible by 
selective knock control , 

A single computerized manage- 
ment system handles the engine's fuel 
injection, transmission shift pro- 
gramming, deeel fuel cutoff, idle 
speed and knock control* 

The electronically controlled trans- 
mission allows for driver selection of a 
shift mode: efficiency, high perform- 
ance or manual. The high-perform- 
ance mode delays upshifts, the 
manual mode mimics a shifl>kit-style 
valve body. Mode changes are accom- 
plished by means of solenoid -actuated 
hydraulic-system valves. 

The transmission management sys- 
tem retards ignition timing when nec- 
essary to soften gear changes, so 
luxury car buyers get all that buttery 
smoothness they're looking for. 

The new Audi V8 sedan boasts a 
more advanced incarnation of the 
famous Quattro 4-wheel-drive sys- 
tem, Under normal conditions, the 
Audi system splits front-to-rear 
torque delivery 50/50. A center plane- 
tary gear unit compensates for differ- 
ences between front and rear axle 
speed with conventional differential 
action. If wheel speed sensors detect 
large differences between front and 
rear axle speed due to Joss of traction, 
the differential is locked by means of a 
multiplate wet dutch. 

Rear- wheel speed b differentiated 
by means of a Torse n gearset that me- 
chanically senses torque and can vary 
power distribution ratios up to 20/80. 
(See last year's “Imports '89" section 
["Tech Review," page 100, Dec. *88] 
for a complete description of Torse n 



Venturi-type Jet pump, activated by fuel re- 
turn rioWr transferi fuel across differential 
hump In Legacy fuel tank. 
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NliufVJrrnnltt ito#w engifw ul* compute r- 
controflwJ, Hydraulk-actiiJttd variable- cam 
timing for smooch Idle, high performance- 

difTerential action ) The center difTer- 
ential'g dutch is deactivated upon 
broking so that wheel-drive ay stems 
don't prevent ABS action, 

Mercedes-Benz 

The big story from Stuttgart is. of 
course, the long-awaited SL Coupe/ 
Roadster. And if tech nical so phi&Li ca- 
tion is your forte, the wait was worth 
it. The car i$ packed with innovative 
new technology, A few examples: The 
two 4-valve engines — a 322 -h p VS and 
a 228-hp inUne Six— are fitted with a 



i-hn 

variable valve timing system that 
boosts mid-range torque and smooths 
idle, similar to the Nissan system. 

A pop-up rollbar of micro-alloy 
steel is automatically deployed if the 
car is at least 27‘ inclined and one 
wheel is lifted to the point where its 
spring is fully extended. In other 
words, it pops up if you’re about to go 
on your head. It also will deploy in an 
impact severe enough to exceed a pro- 
gram med deceleration threshold. If 
you want to look sporting, you can 



raise the rollbar by means of a dash- 
board switch. 

The roadster’s soft top utilizes 17 
microswitches and 15 hydrau- 
lic cylinders to achieve 
fully automatic op- 
eration. When you 
hit the switch that 
f ' raises the roof, win- 
dows descend, the soft 
top cover swings up, the 
top emerges, moves forward to 
the latch points, the rear cover closes, 
the trailing edge of the top drops to 
the rear deck, the front edge latches, 
the rear edge latches and the windows 
go up. 

Other SL techy delights include a 
magnesium-frame seat that incorpo- 
rates the upper seatbelt mount, dual 
airbags, a cabin air- filtration system, 
advanced ABS and a highly refined 
multi link rear suspension system . 

Also new to the U.S. market from 
Mercedes-Benz is the 4MATIC all- 
wheel-drive system. Available in Eu- 
rope for several ». 
utilizes the ABS wheel and pinion 
speed sensors— along with a steering 
angle sensor — to determine when a 
loss of traction occurs. Based on this 
information, the computer causes the 
drivetrain to shift to one of four 
inodes: rear-drive only, 35/65 front- 
rear split, 50/50 front-rear split or 
50/50 front-rear split with locked 
rear. 

No driver input is required and the 
system is reportedly almost "invisi- 
ble," Thus. Mercedes-Benz engineers 
have included a dashboard light that 
lets you know when 4MATIC has 
saved you from the abyss. 

If the brakes are applied while the 
vehicle is in a 4- wheel-drive mode, it 




Audi V8 center differential use* computer controlled, multlplate ekrten tor torque jplK- 



reverts to rear-wheel drive so that 
ABS capability is fully retained. 

Saab 

The Saab Direct Ignition system has 
been shown at auto shows since 1965. 
Now it’s available on a U.S. model for 
the first time. 

This capacitive system has no dis- 
tributor, moving parts or ignition ca- 
bles. Instead, each sparkplug is fitted 
with its own small, high-output coil. 
Thus, the current leaks that plague 
some high-voltage capacitive systems 
are reportedly eliminated. 

A metal cassette above the coils 
contains the circuits that cause 
40, 000- volt Firing of the individual 
coils in a sequence determined by a 
crankshaft position sensor. 

For best starting, the Saab system 
is programmed to supply approxi- 
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MlfCCdtt SL roadster has rollover bar that 
automatically txtftvh wt>sn ear tips over. 



mately 50 40, 000- volt sparks to each 
plug. This can help burn away mois- 
ture and other gook that might pre- 
vent good spark in a cold engine. 
When engine speed reaches 600 rpm, 
the multiple spark function is 
switched on. 

If the engine should fail to start . the 
direct ignition system barrages all 
four spark plugs with approximately 
1000 40, 000- volt sparks when the key 
is released. That should be enough to 
make any sparkplug get its act to- 
gether for the next starting attempt. 

Emphasis On Engines 

Look for new engine calibrations and, 
in some cases, increased power from 
Jaguar and Volvo. As engineers learn 
more about electronic controls, spark 
mapping and other variables, output 
and driveability continue to improve. 

We can at least hope to see the 6.0- 
liter version of the Jaguar XJ-S V12 
engine on these shores, perhaps even 
before the year is over. This hotter 
grand touring luxo cruiser reaches 60 
in about 7 seconds in Euro trim, m 
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IMPORTS '90 



(Cantin md from page 102 } 

of 165 mph— and a new 6-speed man- 
ual transmission. 

When it comes to sedans, by far the 
most significant new imported cars 
are Toyota’s Lexus LS 400 and Nis- 
san's Infiniti Q45. These $36, 000-plus 
sedans ore the first true luxury COTS to 
be produced in the Far East, and 
they’re possibly going to upset the 
whole balance of the luxury-car mar- 
ket now dominated by Cadillac, Lin- 
coln and German imports. 

Lexus and Infiniti plan to sell 
260,000 cars a year between them, 
which is fully 35 percent of the current 
luxury-sedan market, although the 
segment is expected to expand in the 
next few years. Our complete report 
on these two new linos was in Septem- 
ber’s "Fall Firsts" story. 

Watch for a Lexus ES 250 convert- 
ible to appear sometime midway 
through the model year. 

There are several new Asian en- 
tries that will merit attention from 
shoppers checking the Bubcompact 
and midsize sedan ranks. Tops on this 
list, is the Honda Accord, the perenni- 
al leader in an intensely competitive 
class. The new Accord is more power- 
ful, bigger on the outside, roomier on 
the inside, and will continue to give 
fits to American manufacturers in the 
intermediate-size class. 

The second generation Hyundai 
Excel (known in Mitsubishi show- 
rooms as the Precis) has been updated 
and Mazda has just added the compact 
323- based Protege sedan to its lineup. 
Nissan’s midsize Stanza and Sentra 
have also been updated, as has Hon- 
da’s Acura Integra. 

All are more aerodynamic than be- 
fore, with more horsepower, more 
features and fancier interiors. None 
are stunning breakthroughs or pro- 
genitors of a new market segment. 
But all represent the kind of solid, 
durable transportation at a good price 
such as we've come to expect from 
Asian manufacturers. 

Indeed, Asian manufacturers— and 
to a lesser extent, European compa- 
nies — are producing an almost un- 
imaginable range of cars this year, 
from the updated $6000 Hyundai Ex- 
cel to the posh and powerful $80,000 
Mercedes-Benz 500SL. Typically, 
these new models are stylish, well- 
built, well -equipped and perfectly 
suited for their intended tasks. 

This is a particularly special year, 
as Lexus, infiniti and Mazda have cre- 
ated new market segments that didn’t 
exist before. A great range of new 
models, whole new types of cars — 
yes, 1S90 is definitely a vintage year 
for imported cars. IN 





ARE-KEY GAS CAR 

Combination Safety Lock 
You'll never be locked out 

of your car again. 

^$ 19 95 

(Not &old n Horat) 
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* Eaty locking* rh* 
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order now!! 1 *800*888*4668 (ext. 2035) Foniex International 

One for Si 9.9S + 2.50 s-h • Two for $3714 ♦ 3.77 sb 9777 W Gulf Bank, Sle. 300 
(TX Res. add sales tan) or send cheek or money Houston, TX 77040 
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When “razor sharp" isn’t good enough 
you need (be Diamond Hone' Sharpener. 

Chef’sChoice 

professional 



Up to twice 

us a razor blade*'*.. / - ^ r 

Triple Bevel THzor Edge X 4 v . 
stays sharp up to 3 times 
longer than professional edges. 



Edgecraft 



For a store near you call Edgecraft Com.. 800-342-3255 
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INIS IS A CLEAR 
OPPORTUNITY. 

With a Novas wind- 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to like -new 
condition. 

The fad is, wind- 
shield repair is a profitable 
new growth industry With 
expansion opportunities. 
Unlimited earnings poten- 
tial. And the investment 
is modest. 

For more informa- 
tion on the world leader 
in windshield repair, call 
1-800-328-1117. in MN 
call collect ( 612 ) 944- 
8000. Or write: Novns, 
10425 Hampshire S., 
Department PM-129 
Mpls., MN 55438. 
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Call Toll-Free 1 -800-255-25 1 1 

(Ffurrt aHUUhtfi IN the U.S. or Canaria] 

Recreattues Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 




Independent research shows: 

NordicTrack preferred six to one over 

bikes and rowers 




In 1&B8 Burke Marketing Research con- 
ducted a survey among NnrdicTrack owners who 
also own exercise bicycles and rowing machines. 
Their findings ahowed that by a margin of 6 to 1, 
respondents prefer their NordidTracks. 

They' have several goad reasons. 

NordicTrack's upright position is 
more absorbing and fun, both mentally 
end physically „ and provides greater 
freedom of movement than the 
sit-down positions of bikes and row era. 

NordicTrack simulates the motions of 

crosscountry aiding — the moat effective form 

of aerobic exercise known — which means it 

bums more calories and conditions more 
muscles in less time than bikes and rowers. 

All of which means that owners have found 
that they can achieve their fitness goals more 
quickly and easily with NordicTrack than 
with bikes and rowers, and without risk of 
injury. 

Patented Flywheel 

Patented flywheel and oneway 
dutch mechanisms provide continuity 
of motion making ex a rase mors 
pleasant and easier to sustain. 



Nordic 



Independently Adjustable Upper 
Body Exerciser 
Upper tody exerciser works 
extensor muscles of the back, trunk 
rotators P deeps, triceps , shoulders, 
chest and upper tack . 

Stand-up Position 

Comfortable upright position is more natural, 
more stimulating and allows greater freedom of 
movement. 

Lower Body Exerciser 

flexors, gluteus muscles of the 
hamstrings , knee extensors, ankles 

and calves. 

Non-darting Motion 

Smooth, fadess. aerobic motion ensures maximum 
workout efficiency _ _ 

Free Brochure A Video 
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The great looks of the full size 

1937 Jaguar SS 100 

speak for themselves But the 
Quality dl this owner-built classic 
is more than skin deep. 

E^AuthefiOcHy: AH distinctive chrome 
features are custom reproduced 
^Aisembly Eat*: Ho welding, fiber- 
glassing or fabrication of parts. 



[^K it Completeness: Packages 
Ircm Antique & Classic include 
more than $ 1 ,000.00 in standanof 
components and features Ehan 
comparable priced kits. 

See lor yourself what mal value in an owner 
built GpcriGcar can be. 

Call Toll-Free 1-800-245-1310 

jOulinde U.S. phone oolucl 1 -7 T 6JWJ 1J7> 

ANTIQUE* CLASSIC 
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FAST 

it Home! 



Be a LOCKSMITH 



If you enjoy fixing thjngy you're e "n*tur«r 
td makf hundred! of EXTRA DOLLARS a 
yeer In the fnci noting business of Lock- 
Smithing. Riling crime has increased de- 
mand for service a thousandfold. Yet there's 
only on* Locksmith for every 17*000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 



enable you to get your share af this alweys- 
profitable business. Hundreds we've trained 
are doing it_ SO Can YOU. 

MAIL COUPON to divcDwr hew tOdlwnRtl- 
ing dan keep the extra money coming in dur- 
ing spire time— Or in ynpr own fijJJ-time 
buSiness. Ideal for retirement-- good jobs* too. 



You ro ,! ei biHinass reedy to make $10 to S2&.DC 
an hour a few days after you begin Foley- 
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PLUS 

* ALL TOOLS YOURS TO KEEP 

* KEY MACHINE YOURS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 

* BUSINESS-BUILDING HELP 
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CABLE T V 
“BOXES” 

Converters — Deacrambiers 
Remote Controls — Accessories 

H Ou#f£ni*tef HtiC Pride a * 
i I Veat Wa^raivLy - C C O s a 
* Immediate- Shippmg * 

* FREE CATALOG * 

Calf Of Wf* It 

TRANS WORLD CABLE CO. 

IZCtii! 5ou1hwe-*l 1 1 F|pi Court Suite i Jb 
Mumi Florin j 1^‘iHJh 







TELEPHONE LISTENING DEVICE 



Cut Fuel Bills 



SATELLITE 

TV Save 30 %- 60 % 



1-I4MU34-US5 us 
U1U3US1 IM 



INSTALL OH UPDATE YOURSELF 



HEARTH-AID® II 

FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER 

You don't 
owd to 
»crrf ice your 
Fireplaces 
appearance 
or rha delight 
of an open fire to 
be Energy efficient. 



For Fna hrfonnitton and Dvtaile Write or CaH; 

FIREPLACE HEARTH AID 
100 Reynold* Dr. - Franklin* TN 37004 
PImm: 1 '800-742- HEAT 

(QIC) 790-1009 OPM 



Jl - «*<««*< 

OgjL I— CM* 

rift * m 



rilt *1 WWvpT-pbji 




CABLE T.V. CONVERTERS 

WHY PAY A HKjH MONTHLY f EE? 



Ail j^rrold, Oak, Hamlm. Zemlh. Scientific 
Aifcania, Magna vo? and all specialized cable 
equipment available lor shipment within 24 
TlOurs. For fast service UG ■ VISA or 0.0 0. 
telephone orders accepted (9-DOf €46-3430 
30 Day Guarantee tOuantuy Discounts} 6AM 
to 5 P M C S T CLOSED WEEKENDS. Send 
Belt-addressed stamped envelope {fiOn post- 
agei for catalog. 





Melt Metal* 



powerful hirnaca tfd tan t ^Tj^^RE^B 

flieH akxfTwium eara and ’■ 

«t ap, pel malal, and “Jf" ' 

bf»f,s W* tvilt one tar »■'. 

about tiOl thn growry Rffi ■" a - L 

sum ch*raJ' Pgyr cus BBNftB 

KwTi Dealings > Guild j lur- P. 
net* Ip mvh casl ir&n ! Pis- 

txxus on Hnd tail- Sf^jT L - j* _« 
lip, pittermriBMig, cupoia yyMK 

opefilkm, casing dI deco- ^BHl 
jBliws Sams. and mgwl jflPlW' - — 

Daaovflr lh« tKiqF? 0/ iff- IB 

Whilwarlh'^ 1853 mi- ! CV : . 

crafflVI *r ;hal could rfiiatur* In a millionth ol in inth 1 Moka 
rjhtn’tciaJ and tck*! 15uild adding matf ini and MHi d 

Much more/ .. 

See r wfimcal Btfiooi Itxfo&Gfcs on ma- «j|Pl 

thin* lend aparalion ; dmn; rapin' ar«d 
rtf nge ran ion. Laarn Ti*w 1h* anOania pllSfcS 
rfldk wd ail type* cri (ratal From iron to 
IT>| flntll L#*m sim^e chemical *naiy*if! 
k WO* itm wrthi * Ip TP and anvill Bndd 4 jjlB W 

*1 mt-d lalhal A. band uwlA i^rculrv sjw I _ HT/} 

f blad* StbS/pMirl A wood sin™ 1 And' |0 ^EmT 
much, rruen m&« h 



Incredible books/ 

OisQcvflr Jhundrefts 0 ! manuals, HKJu&lhsJ han4bnks, 

pipdibackt, nopnrls. ara^privalaly fHjbdsh- 4 dp*p«SOn bi- 
ITStili 1 aetMtatiL tutpcti rang^ig bom mating mM ID 

K JK- buiding w-ndmUl*. *nd 

Irom BiltCSropJaling Id 

tfcm'l know wt]^ ywi'vm 
mrtSiftg 1 W* piohabt/ haw* JL d tho lechnicii how Id 
vifornadion ytxj'v* &aekng lor yaarsi 

Wide Variety / 

M^fca pepeti Eledvopbr^i 
Met casl iron I Laarn cj Niu- 
toil Pour babbH bwkvgal 
Grmd laMisoop* mirrors 1 
Maks vacuum pumpa 1 
Grow cty* 1*UI Oil- 
OTVar bonks □n hv- gS 
dr Julies, sraam angina ™ 



n*u, sjnd &la, Msioidion 
ol talhsi and m i big 

m»chki« and much rogrpl 



Write for a catalog/ 

WrNa k* your copy cd 1h» Ibp- 
Iflsl jam pjgkwS edktoil df 
Lindiay'i giaul Tathnicai 
B»ks tanatog. SamT J1.D0 
(US £ Canada — $4.GD rnra«gn 
arrmsHJ. Vch/V ih ri a mriLria 
why *YBqwit it HftLing abnut 
this ircredliria aoufta or bun- 
dradH d unusual hard ta-lnd 
booksl Wnft today lor a cata- 
log and or-dar m Sooki you 
n«d thajrre s,nW ava#- 
***p Wrha lodspy! 



Highest ^ualitiy/ 

Evuy tux* is guwanlaod lo to high qualtyl Hiit if NOT a 
book dub Voj/m ir** to fw± and thoota only itfci ™nf bast 

bpoks hgni th* b*sl pt/biishan- wth no ey£g*1idn Sira* | 
cannot po«**y gtlft *v*ry book published. I ertfar only jha 
bad Vnu-gaC h-jqh quality bddkd, lair pntai, Udd ionnea, ind 
honasl dajlmg. Ydu can drtfar wit. Cfthltoonta. 



teoRcal 

BOOKS 



Build a 



lathe/ 



Bum Epra- jflFy X 
fiSHn lam# jUt llf ■qSfcal ■ jit* — t 1 
tar Pia Qian j jliw fMlB ' x k A 

tip wWrovt jaH 

Pw* r ^ - ,- 7 j^ 1 ?B-N 1 

gr^harpia 1 

cltrisn lo- w ^ 

atrumonltl 

M'i I rot 1 &u4d a prfetfion siiapar. mjiing roachkw. nil 
grata. roi^rylaPk and ind«3itng ■rwwJL » ati*el maiaibr?*®. 
and rnctfl Lffiri hew to rnaka a *u.-f ar.a plain from f^Vteh 



- lindiciV ” 

S Publication^ 



Box 12-EMB, Bradley IL 60915 

J Stwl acaiatog! r«* tnebud Si. 00 U.S. t 
Canada. ($4.00 taragn airmai l 



and usa it Id r*bu4d UMd OiAChlnt IudIs. Build a on* lung 
onginar Doaign anam anginas and boilara! Build awaldarl 
Maka your own drBHta, lape, dlaH, nwnan r and mills and 
fnudi nwra. Dncovaran incfoditte 2004 page m«hanical 
anginaaf* htndbrok I Laam madvnf daaignl Pro span and 
redaim ptaewus malaitl Mak* boAa arta gtaui Vrsrl 1 If 4 
sla&rr Htaladoriasl 



I Nama 

| SiranM 



| e*r 











NOW! Get in on the 
PROFITS in ^ 



SMALL 
ENGINE 

REPAIR! 

Wark part time, 
right ni hvmm wo 
pail a vary elep 

No daub! jbQut II, . . ss a small e iq-ne jub yuu can q^h 
in on ihe hug? demand lor qualified man m our of Ame- 
ica s rasltsl growihj) irwirsfriK You n Be Jbl* bo comnunt! 
top piouily ratTSR or rrem S25.0D to £30 00 j>*r Utinir — am 
that's jkjsl for labor A simple tune-up earns as much as 
US 95 for ihs Hun in Hours work, arm oarts. enpioei 
and accessories will Jdfl even more 10 Ihe jn ulus 

01 hmum* willing for qruallllltd ML 

65.000.000 Sfiil! Engines Are In Uss Today! 

That's in- official count from ih-s Engine Service A&sn 
arm Dne-miiliao new entries are being du>h each month 
With fully accfedEted Fble^BeJsjw training, you can ssi^n 
have the skills and hueniedge ro mam ion rnrrney ser- 
vicing these engines Peopii will seek you our nnri aay 
you well to s fir witt ineir lawn mowers filers e-opis 
power Ta*E* garden fritters chain taws muuhifcK, 
*nmft mobiles- ■afiiieralofs. ge-culB. pdiftf sprayers 
wuwbtoweri rhe Ual is almosl emaless 




ft 



C?T|l 



Pc 



Proles lien ill Tool! md EquipoiE-nl. PLUS i It P. tnginfi 
ALL TOtlftS TO atiEIT All Ns €ifri CoeI 

HO EXPEDIENCE NECESSARY! 

You deni need la t» i bom otaclBJic' or ii^e any fkh 
EK pernnice You can master mis cHotrtawe trade- ngftr ai home 
m you 1 sparelime Lessons an lullr iiluslraJed so cFeai you 
tan r BO wrong, and with mi lam&us w.arr> Dy 0aing method 
rdu gel n rad real hanfe-on ttpci tenor We elw show you 
to** ro m business. i¥tias to charge, where io oe* supplies 
rWHSBafc all Hie mskte inc*s cfl thu najfe you %£d to 
assure lines itfit Ifmi me still 

Send I OF FREE Facts- Do h TODAY! 

NO Obligation- NO Salesman Call if 

th* o'js£ nrwfrrwv fr'ii-fe.'i'pjrNjr r/fji nffrr |rr nr frrm 
rtwFI thi' Ms l'Eiir ru'i'rifn iwri'sM.E 1 

rrmr MFc'rpwtc 1 in it hiiih-pmfii fru.u.r,v.i. ujp ■ nb ■ mhihi 

juu fill iff find mad t&apon Maw \ar if/rd pvtietird 
Vifk nnrtTr amd addrf IJ| tii Wfriw f*U tnju-rmatiisn 
ZNMdf. 

ItJSN COU POX TODAY FREE 

Fotey-Qvltavw Initllute I B 00 H£T t 

e»i EAtWMiina 

DvpLSTm 

K*nuB City. *io. HIM 

r FOUY-BELSAW ittSmurT " T 

I ffiass^sr*" fSBi ! 




I rflur 

ib|! 



Obirgativi ma 



: a YES. please send me the FftE£ tnoklef Hurt 
I Puli dets^s stout suning awn husme-w m 
| Engine Renan l underhand ihere is Ha 
I \tQl No Sjlosnun will cafl W* TO 

| 

' UNMESS 



I 

I CITY 

1 

l STATE 



ZIP 



■ 

.1 




SWIVEL' 

HUUCLE 



* 29.95 



nusB» 

SHlWiwi t 

HANDLING 



ion 
i most 
siblB situations 
i the Sidewinder 
Speed Wrwwh. •Where 
space limits ratchet travel. 

* Where thereto Jack of resistance lor 
the ratchet to lunction. • Where excess *v& 
repetitions are required lor long bolls. 
One 360° tom of this specialty tool is 
equ al to eight normal ratchet motions. 
Of quality construction, the Sidewinder 
is torque tested to 150 ft lbs. and 
carries a liletime warranty. 

Found in loot kits of major racing teams. 
To order, call today 

1 (800) 999-3405 

WeshipU.PS. daily. 

U*S5EHC*fltUWvS**C«J»Ttl> 

S/DEMA/DE/7 

p#OPi/crs co pf op a no# 

2066 Old Rocky flidgA Hoad 
ffimiinglwn, AL 36216 



A GREAT GIFT IDEA! r 



PAY FOR YOUR HOBBY 



WHti Whltfl'i rww EAGLE U Util 0#L#etCM 

Qnte&d Oftfflpyt tor ■ iirrujla 

m&fr. -compiei to&m 

fgn&r« m* Ml FflS Citilog 

pulllite Firtd cobs. WF 1-IDD-&4T-M11 

viluiWes tor iun Ei«ira ™. ow p«-b. 

ifilfprOlK 1 S«Mt Uftm*. OR 97JR6 




EQUIPMENT 

STARinw ***** 

Iff It *04-0, HAMLIN, OAK 

AJfSJp Olfrff t FAJUiH WANOFACTl^Ein 

4 nuyt M1UUMTT PHXMNI >HMLZ4 lE 
l |,mf|l NfTAri nNllQRUl 

■ oectiMf v*n*nrwcm lrdch. wtihrw- J ehn^ulH 

PCM nil CAfAlO* UNLT 1 -U&HI 4427 



PACIFIC CABLE CO . »HC. 

triY 

rmhi mine 



JOIN THE «f MARKETING TEAM OF THE 
9Q'I AND OWN YOUR OWN BUSINESS! 

THE PRODUCT: A itvdJnmy Maw 3-0 C*w» 

• TT» oriy ona ot li kind. GREAT GIFT! 

•3-D photos using st»dard 3Sn>m An 

• Mo spaciatglassas or Wtwsrs required 
- Mot soM in stores 

• Protedsdby ovsr 100 paisnts wofWwrfa 

• Drwmtic 3-D photographs mdw sains *■ 
canws and tc otw ato srcripki 

Sand (3 00 to oowa P A H ot bndun uid sampis 
photo, indwalo ii you're also intarostsd in receiving 
distributorship wto. 

Ssndto: Indspandsot Detributw 
MCfles Box 1547 
I ronton, MD 63650 



DIGITAL VIDEO STABILIZER 

ELIMINATES ALL VIDEO COPY GUARDS 




WIkII* WMlchlng rtnlftF 
mtMta, yw tM H rioUt* in- 
naying ptifediC COl At 
<U*rt*n!ng P o>Vm tMfl, un- 
M*m*d iin*B, nnh i ft ja m 

|MQg«# idflSI Thlt It 
uuHd by Ih* cgpy 
l«wi (MTimlinfl «fgn«li *m- 
b*£k!»tl 4n |n* lips, 

iUth H Mbfiroviilbrt cony 
Th« DIGIT AL 
VlDfO STJ^ILiZEB; RXPI 
cacnpr*1*ly lUrmni'ti *D 
copy prariKti&ni And [mm - 
mmg Mf^naJi and bringe ye*} 
c*y*al rlMi 1 ptrtunH 

WARNING 

Tha Diglt&l Vid&o 
Stabiliror: RXH l« in 
tindftd lor prlvalb 
hofrta usa only It li 
nol lnlei>d*d lo copy 
ranial movie* or 
copyrighted video 
lapei thu may 
ccofitituin copyright 
Infringemani, 



FEATURES 

• Th« b*W and !h* 
WNC-hlng Uldaa 9d«41Jn# 
In Ih* m*t 

* E*iy Id uh and * uiip iq 

mltro. 

chip iMchnate^y 
*100% iVl«H«iliC - ha 
n**0 f*r *ny 
rrouhl*iomM 



*WiHk* qn all lypti el 
VCfft, TVft, *tmI Mcsnrtom 
eugtm w*igM | S ouncMBt 
•fldCwrtpKf LfJO,M1 
■ tauMyl Mum yrfl bait 
* tiMndwd 9 Vofl 
■ U 1-2 



eStlniMU unfli Bold •h»*~ 
wrtwfM kw (ae Df RlfHlI 

* UNGOiVOrTIQN AL m 
DAYS MONEY BACK 
OUAAUTTEE 

fttVEMWMMTY 

* FAST IA»3 DEUVEHY 

Mr ShippJnfl «JMH* 



To Oder: 1 -600445^265 or (51 6) 566-9650 

$49,95 ea. + $4farp&ii 

VtH.WC.COO M-F 3-6 itwlary rrt ^uokTi 

SCOBidiwfllnt 

Dev^ CS5 sen W MamAFk] 1 . VAfay SttMm.WV 1 lHO 













Worlds 

Largest 



Manufacturer 

OtForfaWe 

Sawmills 



Four Models To Choose From 
buy direct 



1(800)553-0219 



^*in Indiana call 

44 pan(j CiilalCd Of uM 
I ut Y*h jr Ma slertart or VISA £ 

to order our 50-m-mulB JH 
dgmon-alialrtin video- £10 00 ™ 
WoOO-Mu^f Phjiirt, Inc • Baffl Q5l 
eiaow men 54 ir*a™pt**. in « fi 



DISCOUNT PRICES 



i_ Northern 

Wtm rtv Prtpk aid HflndyiiTeri Step 

**** ORDER TOLL FFtee 

1*800-533 5545 m wn an bm 



City State Zip - 

Send to: WEED WIZARD, INC,, P, O. Box 275, Dahlonega, Georgia 30533™,** 



Men. this is Figkiimckit 



DIVORCER 






Crty _ 
Stale 



_Zip_ 



CALL HOWS AOCMrO-iRIKE 
il ON TECHNOLOGY"* LEADING CM 



wbk SURPLUS « u ft 

aeftfe/w/cf ' « 

BINOCULAHS «■ R 



)IRECT CLOCKS 
(ND FURNITURE 
Do-It-Yourself 
Kits or Assembled 
and Finished 

* Grandialhit CJ&cks. 

M nrtfi ! and Well Creaks 

* Cabinet*, Chtais, Tablon , 
Chain Daika and murf 

* Sokd J/i" Black Walr-ul, 
Gharry, or Oalt 

* He t ItKwn Qualify 

* Sol id Brass West German 
McNemnnls and DiQrS 

* ktonny $ack fiuftrunie*! 



the ultimate solution to 



Your Trimmer Make Model # 

N*ma Ptw#_L 



Zfl,DQQ fkfelri el Aging Datinfirtii binocdarE Each 
«huir»d urtfh iwwftflW 7X hrrcti dflUgrwd ter Jho 
taugltiH! cotiIhI cornfitions. gmrinlef toped □m- 
flSHw DM wn tflr to public wllft first £Mni - 
Nrfl ssrvo basis. Sand fllH plus C M tor 
Shl«H Hfl. Out tQ limited HIDP^. HO MORE THAW % 
PER 0RDEH, wo CjM„ sand th*ck or H.O. la: 



DEFHCE SURPLUS KPUT 

DIVISION 149 
4707 N PECK ROAD 
EL MONTE, CA 9l 732 



Sand PH your 

FREE 

Dtittiurii lull, Pwi'i 

A Aqulpmanl dialog' 

Save 
to 50% 

on Famous 
Name Brands! 

I-.---,..-... - * * •"* ' * ' ' ' " ijr '*T 

> Sand for yiiur FREE T J S-pap* Discount j 
j Tools. Parti mod Eouiplfiont T 

i 

; Name _ ], 

■ Addiess, | 

I Cirv _ „ ! 

a i 

■ SJalfra 7in J 

! Northern, Key- 34742 
; PQ Bo*. IJIft Sunfyila, MW 55337-0219 ; 



EMPEROR 

<L< K’K 

Worla'i LErqcaf MnnulncEorcr aPGrai^lBlhfri OOCk Kill 
DepJ. 3307,eniMrwlnrtu#|n*lFpni 
FaffhajMi. Ai8*ima sfisaa • pn*w t-K)5-g2ft-zaie 

i fc-t i ■ i ihIfi 

□ Do M fmi'iiiH pnii. Ftiit^Oku; r riirpi Furniture 



Introducing 

The 

New 



w 



eed 
izard 



# 



MJEZZM J5T update 



■ pMIMTin «; ■ ( 



POPULAR MECHANICS « DeCEWa^P IW 



rotary frfmroer J/ne profiteros 
No more trouble with trimmer 
line — never buy line again! 

Easy to install on your 
gas trimmer 

Cuts through tough weeds, 
briars and grass. 

Keeps your rotary trimmer 
in business. 

TO OHDCH CALL TODAY * * j 

1-800-262-5122 *** 

(Call I or dealership Inquiry) 



t (VISA | I M/C# 

( ) Check Phciowd lor $21 95 plus S3 00 postage And handling 



Exp. Date?. 



5perfc 

Ignllor 




CLASSIFIED 

ADVERTISEMENTS 



Sojfdlfe Gmnowicz, CLasslfi&d &l 3 bs Miulagwr Dorothy Nol art. Classiflftd S^fvicc Mftjiagftr 
Rata S8 S5 p&r wwi payable in aitwica paoh insertion. Minimmn insBrtig^i Dsn words. 

Bold face capitalized words — $ ± ,00 per word ackH tionaJ (First word srt in Bdd Fata at DO 

extra charge. £sp Cteete Freed Centered Heacilinas ® AJ! BDM a Fftce im# rp — $ 50 . 00 . 

The next available issue to place ar advertisement in America's No. 1 Classified Section is FEBRUARY. The closing is DECEMBER 5th. 
S end rmdvtMtm payeblt and order i* PojHfl&r MachaAic&. Classified Dtparttneiu, 224 West 57 th Street. New York, New York 10019 , 
Please wdjcsi® Heeding urwJar wWch ad is to appear. As a consumer service end in cooperation with our mail-order advertisers 
who use post office box addresses for their convenience ±0 handling your order, Popular Mechanics 
maintains a register of such mail-order advertisart comaixiin^ thesr complete names and street address**, 

Advoftisere win# F-Q. Box number most furnish complete name end street address for our reoprds. 

To avoid delay in the publication of your ad F please send samples and descriptive materials With your request 
if your ad does not swio ctoariy what is being offered. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM, 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUH ORDER FORM. 



PUBLISHER S MART 
BOOKS A PUBLICATIONS 



TIRED Of A. DEAD-END dOfl? Si a it your o#n prcriftabte 
Dirtiness FREE DETAIL PLANH -Oft, >226 Pencil? 
Suite 1 i&i Dww lit*. \l £1832 



HOW TO arena lhn in bu*ln*ae Profit from Iha 

mlsIihM ol olhfifs Send $ 14 .fi& efwtk or money brde* 
FHwwd PUHlehlng. 30 Fteetwaed Annw. Mount 
Vs***. NY low 



''SHARPENERS REPORT' Monthly tthtefeTOr. VateAbt* 
T^jo— & e*aoea— Buy;Sall Used Equipment Free BwAuis 
5 hog Company Depi pm * 2 . P O 22569 , Winriaapolia. fi J M 

55422 



HAL Qfdet Businesses' Need lininc Ml swuniy ? t OOC'l 
weehiy free IrtlormaEn&n New Horizons Unlimited Suite 
311 . 3432 Gfcft*jtf Perk M ., OfdunE Pm, N Y 1412 ? 



“PAT1EHTA 3 fm»B Of*e A (josr-cuning Prtnw tftr 
liivintrri go* Wfl INVENTORS" rcni mn 



"IRE OfVlNE PLAN Of THE AQEB" in &Q w Br&to Sludy 
Free' Wi'ia Tuessrt BJbto Students, PC? Boa 36 ftt 1 . Tucson 
AZ&S74G 



ftECR£T£ Q1 Th# Rtere# People. How To Acdompllsfi. 
AnylNi icf V niJ Wadi In Lit*. Pm Eight Pfcolil Making toi- 
nesa Uni fiATHACHOH GUARANTEED! SMOG FL> 
PVMiMiing. Q*p\ PU.m Cerey AwnuN Wten-Barw. PA 
1ft 702 



HAKE MQtffiT DHVIMG N.V.tl Inr-bi mairw Bo*fc - 534 95 

travelmasier. to in ML Albany m 12211 



" HOW TO START AW) OPERATE TOUR OWN PROFIT- 
ABLE BUSINESS. AT HOME."' Free details John A Kosman, 
>7 town Awrcue, Department l«ft Din Hilton New York. 
11746 



GOOD IDEAS FOR BETTER METALWORKING! The Hdr™ 
Shdp Machinist-^ Uw megmne wfthfrsDre good uses fcan 
ytiur Mbe. Whelm yuu make in yffyn ffe&p. it «*n &gv* you 
inn* heariaeha*, nranoy S-is issues only ns Tn.^<ltr. r.a« 
fflWir-Mtf a f wrtfcfl The Home 9 l»p Macieinist, Ct 3 , 

Bo> im T*wtm City. Ml 4^5S 



HOME REPAIR GUIDE, 380 pege data** vcDmne rL-nplolt 
iihuirUtenL dugrwHi. Sm^lt jo&ft lo major ipfoteels 
41 * « s o. Enbtrprim P 4 * Awue, fiu.i* SA, 

fiflUflipon, C l 0 & 6 CM 



OET TOE JOB rat WANT. JT DMT EnterprlHa, ^ 
BT 25 Burbank QA 91 SID 



a NEW HEL£*SE 5 s PUWS AND IDEAS CATALOG 

weekend tiuiM Turn d J Tip I rm kin Id Mw htma businr™ !■-■/ 

EXTRA HC 4 ME thsl bids can do 62.00 :o Teohr^ogy, Bdj 
12731 CantnAe.L«2»1 



BOOKLET, ' WOCkifig Vgtif Way Tbrdugb J Tfihs 

How Lea DWdnfcn. Bex 385 . Jt*ni|fion. Virginia 



SAVE m THOUSANDS ON Hfti NEXT NEW CAAl Most 
riLriias, w DEALER COST. Report S&» Why pey 
Iiagnt"? Sriidar IM*iihii*ifl. aft Wijit fl 3 rd Si , 

5 u i i p 303 , Wilkawbrook Hlnote 30514 

REED wioney? Buy A Mil tiud video* Booklet 15 95 P 
Cftflktfbo. F O. Boa 2 B 32 G, Philftdel|»-fl. PA F 91*9 

AMERICAN LOTTERY OUK Saemte 1 u pteying M gu*. 
L^fttoO*m» On^ liJ.IS. Sil iUKliofi & 4 jafBn;ie«j PKPP 
Qpk 0323 ^ RidhuiTlaoa TX 75 Q &3 

POPULAR MECHANICS HOME HOWTO Thi* bSc* n lot 
tcxi li you era oonfider-ing lecMing any ol ihoea do-it- 
yCHiTMlf orgiecM hanging waOpaper. moiiAli!^ n#w light- 
ing. fwtfltf fiodrtwsrrte o-r eveo pmkx remodeling Owet 3 jM& 
i|ki«r«teh* «nd pb^rg^NP^d. 51 ? pw? ami Only 52 S P 5 , 
Order pf nm wo«t t» Popular Mett^ni^ to 
1 Qt 4 . Ftidifi C%- SIA. f#w Y OtK HV tptflt 



CATALOGS 



BUT kJUVES, CUTLERY ITEMS At WhQtft&h*. 5 *vt up ip 
Huge 5 e 4 «f ion. SetiHteclion Quaramaed. FA-stS«Yica. 
ff^E Caiak>g Smoky Meuntem kmia Works. P 0 -, 6 o* 
4 S 47 SQ. SwavtiH. TW 37 M 4 

FLAGS! FLAGS' FLAGS 1 FLAGPOLES I Fr« Catilo ^ 1 
LI 0 EHTY FLAG, P O. Bok 124 PM. H*«fcl>urg, W 1 5395 S. 1 - 
MfrS?*7001. 

RARE HF 0 RIUT 1 DH, 3 U PRESSED FACTS, Sen-lm- 

prawomant. WlP^nnpfoyinefil. Catkhsg: 

13 00 IRafiPWtilai. MAPA F.O.B. B 229 , Omaht Nebraska 
6B10U229 



FUNNY BOOKS, ACCORDS I FR£E CATALOG. Med-Mart 
to 12 * 4 . IteM Non. r«aM 772 S 1 



BOOMERANGS .... HCREDBLE flaluna High-Tech 
Designs WwfcTs Beat. FREE Catalog. BOOHERANG 1 AAH, 
1 8 Qg - 1 N Mpnrpt. LA 

LEARN QlASI ETCHING TrMsionm M 4 vk>ws, wiirrors 
gJasswjJh in id worts pi al Ipt lun and pr-oM 1 Exclusive 
meingd is fast end eseyl it page ca 1 ak>g 12 . Starter kit 
mm> pdeWC EASTERN ART GLASS. P.Q. to 341 - 
M 12 a, Hi C 74 fli 

FREE* The Bra Pbolo Equipnwfii Cal slog ^esofipH w 4 
Ulvelralas IhoueandE or exciting brand name and unique 
prpducn Bor in* photo liofirtiyast AHo avHHabie m the f ree 
yidhp Caiairg liilgfil with the Uippi ecwssori« and BuppijM 
for the video anthusira. Or -jar on# or bom Wrnn Porlpr f 
Cpmaf a Slorg. to 620 Dept PM, Cedar Fells IA 50613 hr 
■J*: HOft-BH-WI 

PrEe Caleiog Ok# 2,600 gih. houseware elaciromc 
rtwms n! pn«®. Derek CoiiKwalkm, to 5’S0974. 

Mienn, FL 33159 

VCEOS; Military hiatory. Jeeps. Amior, moral CaiMog 
n.Qft Vintiga Videp. to SSefiM., Greanceatle, Ra 17B25 

POFULAR HCCHAHCS 'PLANS AND IDEAS" CATALOG 
—Hundreds oi ideu on workshop pf^eata, plans ter shot 
^*ge hdu»¥. tHMl^tufnituri, toys — just about 
ffrtrnhmg- Send ( 2 JM to: POPULAR MECHANICS, P -0 
BOX 14 U, RADIO CTIY STA, HEW YORK, N.Y. 10101 



QBqnWWTiHO PH K 



WATCH REPUCA 91 Lnwra prif W*rr*my l Gpldpldtad' 
E^JCI waighl! Call HjHhM^aUSA 
ADULT Mbia games, tree cstalog Slrabegy and Fun. Wnle 
fwO G#t«. J^At Rodner Stnwft. Long- island. NY llTTB 



SENSATIONAL Sfiun, irw- AtodWJM 1 Simply! 

Gdt cerfifrcete? Free 3-D photo. Ch briber*, 31ft 20fh Ssnwi, 
MMmi Beach, FL 33139 



OUJT1ME M*rry Gp .Round MuNc on tape — me real Bung. 
Free cniBtog C*x-4ry C*mkmJ, to M?4 ijPUSl, Setem, MA 
oi#n 



GIFTS, IMPORTS Ctf Ndfl 12 M RdunUh - Thd Magic 
Mailbdk, P.Q. to 1084 , LteK*N*r. Vt 75 H 4 



CNARMMgqlH, i 2 lot calalog. Hefundebte. PLUS 
IlJY* dis«n«i. upon purchasing Salratecbon guarwitaed. 
CH?AI Gift*. 323. Iberis Or , Adingibri. TX 7SD10 



FREE Gift! ft CttMog, Fav^di, Di*|iindtiiffi G 4 T|* by Mil). 
White Saag mis. 15463 - Cavendish # 103 , Hcifjipn. TV 77(59 



GRANDPA'S Most Favorite Ctinvmas Fudge Recipe. 

FamiV treasure .jonpralicna. $300 5A3E P.o. Bok B3. 
Uteri w, TN 3823? 



EWBS ARMY SMjFL Precteten OuMfiy, Blalntesa, 12 
IMIS lOWSoulh. 

Pnpvo. Uf 04601 



MADHETlC NUT HOLDER-Slami™. <r 1 «l Jtt»cn™n fid* 
meet oomnw ppen or bon end ‘wrenches ( V 4 y"l eo hold 
ruri erf bob white wdritiig in tw^M to reach areas, SUPER 
GFT ITEHI Send 53.95 AmtriteCh, RT ift Ooy 421 , 
Harrison. Arhansaa 72601 



GRAJWA RENTS VIDEO INTERVIEW HT" J 'S^ryfhlng 
you need lo dooimwd pneetasa memeriH of gunsnte *nd 
gr*hfip 4 itent$ excise h»ndtK»*j and support malarial 
ccfiwfihenHy orpAmind iuum " (H*G*CST RAT- 

ING>— VideemaAer magazine. AMo. CHILD’S ANNUAL VffiL 
tO(HTEflWWKIT™eachl 29 95 t 13 j 00 shipping Mdmr^ 
bvdi gusiTantea Vli^MC 1 «D 2 M- 07 BT EM. ft Living 
Family AOumt’h 25934 Drtroit. #mk Weslteka, Ohio 
4414 ft lulftprtnMiM. send SASE 



AWBUNCWG HEW KAJ 4 BUHSHELUl protects your 
cor'E miarjor, space age reliecilon sitvericM. quick, mil up. 
easy storage GREAT OFT 112.95 PAH Enbmpnml 3302 
Watt L- 4 . Lancaater-, Ca 93536 



CHOCOLATE ROSES IJ4.95 D«*it Nationwide Dalwry 
Available. Credit Cards Acrsplad psqe^ 345-5297. 



IN THE MOOD F Owl Or TT» Chj&srten Pillow Cases. 1 
saying per side Sand le 50 Pm Sr*. Anri |t. 0 D FYH. C LA 
rte&m, JS 40 Heiberg Dr., Ft Worth. TX Ttm 



MfT OF EXCELLENCE, THE NfTEWRfflER p&i. a (ighl 
lhai -ATitM. pan hgW up m tho dan?. dkiH bowed yirtfi 
OatteriesL exrib. axira eirtndge, OnY * 11 -S 6 posEege paid 
topuite w™gemar>i. nip Rimbartey Df.. Oakvi.te On, 
Canada LflH 2Y4 



COFFEE UQUeUfl Masr-g ycu;f dArt. Easy jnslrtitEibnft. 
Ornst piP. P| UB h&liday r*e4p« ifpinp Kahlua, other 

I piijflnjiT. 52 . 40 . S-A 5 E. Rhemgald PuhlicBliom $ 0*9 S- 
Mbh Mh. Y^albntL Mk^ efiiST 



FAMOUS BAVARIAN BUTTERFLY PW ftlftSft + 53-00 
SH. The Clipper Ship. 632 S Soeemgm 1 B 0 B, San Azudnik 
TX 7 B 229 



I H PQPULAfl MECKANKS 



iCdfAnuad on rwrt pega) 






























CHRISTMAS -GIFT SHOPPING 

iDindnuedltom preceding p*flPl 
t#GH qwilfly gefiui™ ^n^sdwH'«ndlurt 1 u[^ j*w*fcy 

Eiwtimt prig?? i fm uhftgi 371 2 C*ffl v*nay 

Rtf- &WKT Piwt*, IX 75»1. 



TOE tatfitog Fii* jowelry- -s^rtK^ftrt and flitl TrWit+iifl- 
thu. LuywhI prKtn! Fu! Sorvirt 1 JTtRUWQCRMT, 40 
Nelson, $ft«r Bay. MN 55614 



ATTRACT women IttWtfy *millftg npw pphtodi«*c 
Iftrty tfrrvos 'pH w£tf Ou*r#fif0»d Gteild 

Enterprise* P.O Baa. 754, M fry* Urtdl ng, N.J. D8330 



GUT id people wtw hint everything 1 ? POODLE, well 
groomed *utftfly. *tercta tail. ippra. 1$'. Sin id S1|.B5 pkJ& 
dipping. Thim&a A MaLlhrtrt, 787 West&lda AW. F Jt?reev 
CWy HlJ 07306. 




SUCK U. *J1 -BEAT ANY ONE. 1 -SOKH7-7332 |CA [4CBJ- 
2e-SL.fCK;i. B-SJ Specially BOX 7783. Sai Jose CA BSlSO. 



OOVERNUEHT SEEED Wiltte* ircm |1 DQl Fonts. M*f 
r»tes Ch*^ Syrian* fluysra Guide 90&- 



EXPOSED! A4* hfctty Secrete. Rep*jr ftpcifte Free 
it#te«fJitffll Classik PHl^ 725ft $t Undry. Cownglon. 
LA 70433 



Kfl DAA-Y "OfWJME PLUTWG’ Auld Parte, Uolorcy- 
rtfrt, ineitpeostve. easy <FraeJ iraldfinflitori OiraiBi Flnxs*v 
Box Z2B5. WMdwf, Maryland 20604 



PS fT 1 ftj* you can buy jeeps tet irntfer S2C0 mrougii ihe 
U.S GMmnwnc? Ge( ih* l*te cotfiyl C*H 1^1^74^1142 
EXt. 7 IS 



VAPOR Cf*bvntt>rTHp!w MPO, Fn*- Internal HfiA 
R2 PV, Bgwlm* Gram, MO 63334 



MVERWyCKT SEIZED VEHICLES fr^m *1M. Co/vTrttH, 

M*rc*d*& Import* nuwajyjlIgWe Ftfr ftujW's Ouhte CoJ I I- 

uom^tocpKi v,23o 



DRUG RAID SEIZURES: f?yy Dirt Ch*4p1 CW, Thppka. 
Vte*. Bc*te. Compete* Write; Stein rft*: Bo* +3&AT. 
WhSI Dovirtt CA 91 791. 



WANTED: Ferrari. Lambor-grimi.. MaswaLi, Buiamni of 
ftnjian Sports Cflfa Any Condition. Mt -42 7-8260 . 



HCREHBLE UROAHS1 BUY Gortmimnl MndSur 
plus . . BMW'i Mercadea. Persona a DometflKW, Trw;ka. 
B*ats, UAftfi, Mlic fw HOC AHAZW Rwanda* nww 
REVEALS Detiiis f®?5 iil 34t? 



BUT Oown/Twrt hj-zukI A SLirpiut whicAes rr<>m HW 
F&r*. ChivyB, ixi'i sfe. For rnfq C4JI ^ W-lffil **t 
007 



CARBURETOR EM4ANCER. Cwi doubta nUn 

<L^i poww. fils ill wtAirttort, &aiWttiH3n OuirAdEMd. 
Eagrt FtwMrch. l (e04>4»-7Kft 



ItW FORMULA 8M0 GIbhs 7r**n™»ni Ifr^drt? Wm- 
WHCher Visibilrly TRANSFORUS WWDSWLD Into Sjufr- 
1rpll4.WATEH41EPELI£NTSdf1«e B-OZ SfFiy. Stnfl S$ fa-' 
KAH, 1350 E Cmpfrip. 0c* &4H, FulUrlcn. CA 9f63l 



PARTS WASHER, fMPtiWfr, 12 Wfl 0C Com##* pfin*. 
IrM iwnplaflt SSS^ CBM-Pgit, 2*2 

MBrtfltti, J&hralX^n, PA 16304, 



TUCKER BADGE - admimkin r D shOwirt^ &1 Knt Tuxk«r 
OK - tr^ntk^Md In J&ddary 1 393 Popular Macftawca. $4,040 
1(502) 33M1«. 



ADJUSTABLE car aifdi^ Miu eli^nnalor Etfocl-we 
J33.0& Criig OlltHfL 642* KduUdp fid MflW. GA 
3-1 3» 

htOODORNAieNT STOLEN! E*ry Uafffl PlSAi arwf 5p^ 
dal Switch S7SS J P E^wprirtt P.0. Bex *25. MuklUm. 
WkMhingkwi W27S 



tfiffn a nd iu rplus iutea, pvrtHy. camper*, ccmpuMn. 
fMAjftu Hirt tfi *AP For Hevunber nw 4«&Hs *4® *hy iim* 
4tDSl«e£4B1 



AUlOaJPPlBAEQCffMPff 



ALTEFNAT0ft\>fln*ra1or fteftuiKHraSf Bwli P«Cf 
ttdtfun* ■EnainwrHg. fioi 26044. Las Vafl-3, NV BS126 

EMM HE OVERHAUL KTO WHOLESALE CATALOG 

m &t™«Gmu P , D*p1. PM. Bok 13053 Lansing. 

Ml 44S01. 



BODY REPAA VIDEOS S«3.8ft Frw B«xhpr* QM 

rnangla Prcdu^iona T-»0-6fi2-US5 



AMAZING Nm hand cleaner FREE SAMPLE. LincM* T . 
Bex 1 506*3 -Pill 2, FtWomi. TX 7610606*3 



HEBEI PROBLEMS? Tittubte-tfeetef * manuaJ. S6. 
Dmzt MajnlftPiifioe-. P.0 &cx 33i WiniH>f»*Sii*nk. N.C. 
27t05 



BMCCAR 



BUILD BKECAH1 D«iil^PhotoS« AnvEqpulsr Sciwoe 

Uwiirii HittfML 




HOTDWKE. beach cruiwr. plana to 00 Ari^i. 
23*7. Waco, Trat 76703^^342 



MOTORCYCLES^ MOTOR$COOmS & 




Y4 HIGHWAV TQUR^G TRIKES. Automaiic. mit* 3. 
Ti>i4alflf t^r twdlOp Cn*V &t»gtr,in!i 52.00 I^S*fl TiritAS, 
Unc., 1205 Applegaie Dept PM. JaneraenvIlH, IN 471:30 



GDKABT^UjrtlblluH. ATV'6 Kili, PirB, Ertjgir^.l4MSl 
Pricirj. 1*^41 S*WAen. B0 Page Catalog fBfiQ, 
Rafundabla Kert Won#, Dapl. C., 14 as Medlar *y&., 
PaiiWilha, 0h*o *4077 



MQPEPS, EI»«rtoC*r^. Pjrtj.Aotfltemri.-?, Catalog to-ffL 

Speedway. 21H3 Algert^usn. Jafikaemdie. fla 

32210 



>WCTOW # HANG aJJWG 



HOBBY HEUCORTEft UmaligtiTsingls surer. Cpr^AtM 

cwwdwcton ■ Mfilpirycla wn^tna Pf^chum 5S.00. 
POLYNOVA, Dept. PM. S*inS-R«ni, Quebec. Canada XL 
2LD 



CSeaGH-BiwId Auplma, Hang Glritn SimpJirtac publi- 
taOwH, bfotfiurn it 00 McCoy Alrtratt. Suite 2*3. Bm JL 
Manhatlafl Beach. C* S0S6 



BACKPACK HELICOPTER BookleL $10.00. Ro&re 
Ftelora. E5ox 167, Rapd G*? r Mt *06 ft 



njm AVIATION edf tm each law of Trade-A-Plaiw. 
Planes, parti, airUMixa, services, Subec t&Vaflr (66 

I38UMJ. tracfrA-Flane. PO, 6o* ?29PM. Crmr-iile. IN 

3SB7. 61MW410T. 



AiRBOATS Hovereftfft Supplies Osrr^mvi Uwfci* 
PMns. Kite. Prt>p*|leri s EngJrnn CaHJPtto.GO. Sgflriwraft, 
Spy MM*. Mercer. OK 74656 




AIFBGATS. UltfattffMs. FfopeHor®. Intomafttoft H.tfO 
Askay Preperiar, S615A Old; Dalton Rtf. . KM Hr, Texas 7KE46 
(917) 431-3160. 



TWO. THREE AND FOUR BLADE COMPOSITE PROPEL- 
LER SI Ideal tor urbears. uKrtfigtvb, howeraft and anetf 
ganeratora, Smce 1362 me leader xnd lowest eeel wriusiable 
pilch prop swittia&le Over 60O& wr-ica From BOG 
ErpdtlM*# thjrls antf prl**^ 53 lOO 

Bun 214?, GW Valley. GA 95048 



aWCE 4 ASTRONAUTS 



NASA emblem*, toya. g-ita. collection* CHaioe tS-OG. 
Retuntfabie CoNeotor Ti*ntf s. fry* mi.. Qtiw 45408 



ROCKET MOTOR MAKING TOOLS, Supply Catalog 
S3® hnpi.jlse Rpattim. &>w. 61542. WA Ml 21 



HOVERCRAFT 



HOVERCRAFT Plana All Sizes. Catalog 5-1. DO UnNarsai 
HoyerErafh. Box 29-1. Dordeva. Ullnofs 6r2*Z 



AERO-CAR Amazing: Heveroralt bui n eatHy ■enh ordinary 
leela. Lawnmower engine power Garde* pne man plyx 
rinvera, 11*4 renvard, beokwdrd Sldewayi ever landino*. 
waia- Cb^nplel* tidnuruclldn ^tena intf proclieie 111 to 
Aeio-Fidiecti. Box St l&PM. Chntorif. New Jftrwy QflfiM. 



HOVEFKRAFT plana. 3 fed 1-einEk $4 [ie#gnd- 

itxel Sev+K, &PK fl46. Wunrw, WA 3fl272 



BARTLETT Flying Saucer Ul?ra-Ughl HQvwcrah FuEured 
In Dgcunwintwy Film “FtfPtf* Beyond." Fo*e idd By Cndti- 
njry Lnrwn Mow«< Engine Cwnpteta Plant. Supply Sources- 
and Photo Redraw H0.», (24 Rwtumj Send T*h: Herb 
SirtWt. P.0 @cyx tMH, Sihiertfaki. WA M3H3 



DEALER^ff 1 intonnaiidn J&. VW Plena $26 

Itoteric, 1B48 Tlpg*c*m* $*. Terre-HAirte, Indiana 47807 
234-1t20 



STEALTH HO'vifiidif ft plana Poartive alwrtng. bfiXea: no 
Uip. BfHfl! (12 DO. HiWK. 2430 Qirf*h Lm, Otfrerf. CA 

tons 



MOVIB CRAFT PLANS 4 PUBUC ATTOW Cfltawg, ft.®. 
Lanaing Aen^Manne. Box 27865, Lirang. Midhigan 46309 



ffl^BADPtHAMEQUWBrr 



PQUCE^FRE SCANNERS. Cfi'A HAM. MARINE SWAY. 
ANTENNAS. WH, BOK 1R2HPM, DENVER, CO HPI* 



HECTORESi Sacral Stan™* Fnqwn^ 1 F*d*f*l 
Agencies, etc.. Big CeEaksg CRB, Bos S4-RM. COPifnafi^:. NY 
1)726. 



CB- UODFICATlOHBl FfaqvemiKrt:. u^dera FM . ampidiera. 
booka, kit£, regaii-a. Wgrr-peftonnanoo aewaaonea. Citetpg. 
52 CBCLBox3l$00M. Phoenix AZ 45046 



SECRET CB manuals, rTOdrficatKra. -acoeesorot Cata- 
log IZ Sfliiwi Enterpnsea, POfl fiiffl. Ceipwi C3irwtl. TX 
764664189 (S1?;*KL^K. 




BUGGED? WBROAPPED-T Find chjI tut! Counlarinu- 
surta -aguipmam catalog fi Cipn Eledren^ Boh to 9P. 
Bcytleid, 00 81122 



LONG PLAT TAre HECOUER^ 1 2 iKHirj f»f csaaetfa 

Fwe BroctKife. Frtseliicli™ Praddcte, Bos 930fi®4. Itwism 
Georgia, 



HARD-TOFHJ ELECTROWCS Tot private inrtSliplton 
and safitj rity proteaalcnjlal Send * i^ampa tor catalog Nc* ! 
Hunhara'i, Box 766, -Gtemroonft, «C- 27tH2 



ELECTHOMCKiQiVdiceDifigulaeral FM Bugil Tranamd- 
teral P*toam Sroopa' Bu-g feactora' MtKe 1 Calaiog f 1 &>■ 
XANH Efieclirafttcfl. Box 2S64T. Dept 20A, Tempe. AZ 86265- 
6547 



TELEPHONE REC0WHG CONTROUER-Con nefls 6*- 

tween is^ephonii end umuHb rptUWr. AulbnUtiC tlidV 
it*p Fradhrtthia Pioducia, Box 93D024, Norcrms, 

BA 30093 



SURVEILLANCE ,' CCHJWTE RSURVEJ LUNC-E calalog. 
Canwaa. IrammiTtera. bug detectora. S3 DC IrefundaUe). 
DWP. P.O Box 1276. Redondo Bokth. CA 60276 



ESPtOHAGE-Whera bo find hypor-unaJtrva surveillince 
a^uipnwnl. Sand $ZDDto. LG5 Eelorprlau, P.d. Box 33006. 
Kansu Crty. MO &* M4 



COMVIB1S C. SOFTWTO 



TOC Program^! fcDMpti^ds^TIISIB'S Oimiytodurei. 
EZRAEJRA. 5232fc*D€, Sen Diego, 



PtTfBCKS^I All the nwt spetiMJ. rff *rC5 end hummnuy 
DCS® pranks. yo*J wanted !□ knpwl B0 prC^r-ams fd^ IBM 
compatilshA computer* £p#d1y 35’ or 525T (MX. (Bf.to. 
Pineapple Software. Dept. «1 P.0, Box 6 t 6?7. HwwSulu, 
Hawaii 66336 



IS TOUR PC A PAFERWEtiHT? Am you a nows? Need 
guidance, intormaltoii. ideas? Sentf to 00 in; B+thy 
Cnmptiler Inlcmvation. Box SflOHRM. Sotrtbwkft. MA6M077. 



29 CHRISTMAS TUNES Including lyric*. IBM-PC. dak. 
19 to. Eit>4na1e Software. Box 1632, Winter hart FL 32760. 
^«7162*1313 



41 JH IBM eoftware r Free large: calalog 1 Prompt! 
fijumpeJallilaRIn, PC® 12ZM. ie-Seeur. mN S6q66 



BUYING A COMFVTEH? Indu«|py reveal? *11 you 

need 10 k mm 2HR VhS vitfes view? you Apple. IBM Clones. 
Mixihhwh, prgtfufl: ™^i*CnA, datrWiWralrartfi *fid 1C- 
£Mariu. Dealer c«t and ham bo boy wholesale. $2500. 
ffwndfy Connstrlera, M7? g.r, 175 . Clyde, OH *3416 



VNtVMO 

MC7VECLA5SK3 



FREEM30CM Belecton*'! OLHailAttetalog to iReMndiWel 
Art, Bos S*PM, Keener - . CA Vto3G«GE* 



SATELUTE - TV 



FREE DETAILS. INSTALL IT YOURSELFI Easy to tollow 
mat^tiona. Complete ayaterm end upgrades- Enjoy HRG, 
Girwntex. S^wWlwn* Th* Mcww Ch*nrtel and ntertl DrtWttk 
Satellite CotTibiunlCatnna-, Box 264-M7, Bc+wn'ia. New Yotft 
1 1716-026*. Phone t516J 539-1262- 



5ATEJJJTE TV- Free ?4 page calalog iwhed W ytft* lining 
t»5t PiwUKts pi lowHjt pri™. BATMAN HM7H8H 

VDEDCtfftEH: Build Your Own Low Coal Vldepfflpiwril. 
Crperabea Without Subicript ion KAtnclodea Simply insrruc- 
inansk Paris U£t 4 C-rwn Bc*rtf, Wy SH-M tWS}. CNiqWi. 
MO - Tp ■ CA. Gornm ^ Boi 1 327, Halirt*., N.S., Caned* B3K 
5H4 



FREE Citrfcg; - 0o-tt-Yowwti Saw* 4^60K l omn< price* 
wprld wxte. SyilHma. upg^dea, (tertfi, *n MajcJr t™ndi 
Inc [Dry Em*h and wtr.anbteJ 3KYVBWN HCh 2317 
Cdriageway, Fe-gua Falls, Mht 56537. (6004334-6455 



DECEMBERS I IS 














































































mHto.CAgrrry tapes, etc- 



THUNOCAMA MSSI Oeto*tod Oft building 

SUBWOOFER borti *or ^ t#r Or hcmn* Uftveo iyilflm. 
Plan*. FOftiMH, md tor Whotoaoto equipment 

JftOO Aud+Pl+O^e*, 129 Swlar*. Lag i^l hHjUfll. Cafrtormi 
aw 77 



TV r VDCDS 4 VDEO £OJn«VT 

notice: use of cert am news w thb 

CLASHXATKM KQUKS STATON 

auihoneaiwi 



CABLE TV CONVERTERS BARGAIN lEADOUAHTERSr 
JERMXD, TOCfiM, ZCWIH HAMUH, KSNT1FIC ATLAN- 
TA. OAR, ORDER YOURS TWAYt VtSWflV COL 
TtH2 IRVWO^ SAM FRUOSCC. CA 94ft*Z. 



Cable tv descramblers, wrwten, mm, ** 

mo™ FREE U page UUtog. TW CMft. 120K S.W. 117 
Cwfrt, Sulto H 3E . Miami, FL 331 Eft BQD442-9333 



CARLE TV BOXES MEW EQUIPMENT i v«r w*rrpnty 
UDW-faif pnce, Frw Brochure ACE Prod yen, P.-D.BoxSA?, 
Sks. ME *«7J »7 ■ » M 7» 



CARLE TV CONVERTERS, Jerrald, Oak, &c»n1H!c, AHan- 
Hc, Zenith ur*d Many Qltosra. ' Hew ' MT5 &ar*o AW-On , . 
Hut* and VotuTTve. ideal 1 st 40& A *40 f>*n*r*f Vise. M/G + 
Aim 1«M»W MB 4C» ^wu-D-Rl^ Or** 
Eagan. UN 4512? 



HOW TO IWFESSiONAULY CLEAN AW SERVICE 
YOUR VOL Only »» V.CTJFI Dutnpartr. B33 Hwy. B7 
*101M, DuncJrmll*, TX 75137 1*XV23&-0*BT *413 



CABLE TV EQUMBIT 



B YOU want some lhe b«1 Prtoea on 
Decoder* nil 1 -313fl7frB35e Wa hwe Jerrafcf, Stertsaa*. 
Tri Mod*. BetorflWc fthmtb H#mlift h 7*niih. mm* Oak. 
Fkewr. Fih*™l9T tHuping Ehannub. *!ib dthe* equipment 
from iittw ifi Tim*. Hew Vertum* Control Gonvertei*. 



CAM PI1U ^ TWAM-HP — WITlw FLAWS 



BUILD TOUR OWM ■ Travel Trader - Fifth Wheetof - 
Motorhome - tamper - RwhupCuve* - Plans ■ Pattern* ■ kit* 
CtfBicg $1 GkrfvL fliSS fbaiKiwiy Ek?* 10CM/FV, 
BeHtower. CA BOW 



172 TRAILER PLANS Motorcycle. Ot«tV. ». GWttHW- 
ton- Strong, & i reunified, eaaify bu ilt. Component Klfca. Cata- 
log $4.00 f Refundable]. Tag-Along. Best iSififf, Salem. OR 
#73fifl 




Km 



BOAT KTf? ■ PLANS - PATTERNS Plywood Wood Epoxy 
- F^bAfglAAi - SmkH - Aluminum - WORLD'S LAMEST 
COMPLETE UNE - IW Saiitnali - Pm^ti - Cruiser*. 
Sportborta - *toue*ftM|t* - Hydroplane* ■ TgnnHhu% ■ 
RimahauE - Ouchbtatfc - Canoes - Kayak* - Doriaa - DmghlH - 
MultlhJlta - SEW FOR CATALOG saw **r™i fcOO) 
mAttim Supplies Catalog (Eporiet Fib*rgljtra*Fluiahuri 
POuilHBQdK A/TiatBur EkMlbuiW-.ng' . ffl.OC - 
CLAlW CfWT, ie-p Aq^aiar*, ToomaoeU. NT Miw 



Alfl CooMd Outbwd Ftopair U*nu#f 1? Ugly Dqg 
PWL W€ sw "S" a.. QrilMa Fta, OR 



BOAT PLANS - PATTERNS - WTS - For H^rw &ujW*™ 

MijnciT^ pf Prtnuri dwgrq - 7 W ■ Hydr^piarwg - C*rtn*£ - 
Kx?mk% - FkiwboriS - D^okOOAti - - BittbOlfli - 

Sailboata - Houaeboau - SpomiatHri - QuIoK/Mnpie 
Stlbchanglua. Tiwnonooua &an* tfli! 1 EO-paga DESKJN 
BOOK $4.M airnmll [SlOO alowl. inc*rdM Free "BaattHiiid- 
tng SuppilH" calalog. Rook: ‘BoaltHjAdmg With Ptyvioocr 
S 2i » ppd GLEN-U 9 1 H Aewrani Box l^H'PMSW. 
&*Wkw„ CAWTOfl 



EVHMJDEB - NEW 19M BJrgaint - T&p Brands ... M 
urn . . Sz w hBndhng . Scolt McOiAiocn parts . 
ENOtn Minna, ftio M*mcfc Ftud. Lyntrajk. Naw York 
115KJ 



AUCTION. Hi REPOSSESSED, damaged or attHamenb. 
™ »0 BOAT®, YACHTS n iN i™,, wl (4.00 p*r 
mootti^y Hat *antad. Caftirw Sa)« Inc., Ujttvfdge Hoadl 
Mftndon. Maw. 0*75$ 



BUY MY PAIBfT^unCb prf B«1 Mlhout gating whnl 
baarloga m wahr Copy of p&sera! and permit hy on* traiiw" 
um. S*rHlad[^aMed^tainided*m«iPp* MA.OO'to: W.CLO.T. 
-MM Fra™ Cowl, lil&urn, GA Mfl47 



I Ifi POPULAR MECHANICS 



OUTDOOR EOLFWNT 



AOROWACK FWPffTURE CNUfi, chpin. Wfc 

*ra, ale. Brochunatl.OD Diyaprrng &«**!«»«, P-O- Bo* 1T3. 
MN 55057 



ArtftETK FOUPMOTT AND ROUT 
K 1 DHG COURSES 



WOOER More Pcrotal U uk i« fwlwM Fnv 

INwr*a). Brrr WU. Dwron, ttrfiHpn 4*2*3 



SAVE on BodybuikS»ng Suppieronla' Fn* Cata^g 1 
Viiamlna. Box 207^0. Raadtng. PA 1 96CW 



KUNBflJ Free LHaons, Send H.LOItrf Psa’.uge. UcUsa, 
sox 1755, DteM FMB9L HOOPlUkJ. Hawaii 2SdW 



BUILD MUSCLE FABT. LM NA mngihwi h?w*r hart. 
ComolMD Frt* we^phl toorkoui by bodybulklmg champion. 
"M u&eJ#* tha Video. " S3Z.D0 TcrtaJ. VHS or SETA Ring Post 
Productions. RO. Sow 3SB1, V« Huya, CAfltW, 



ai^DttGWLHUMfRG 

BEEHAH SUPER POWER ADULT AJMUNL FNh 

aima, guar wised best pncee lor the very fined. UnexcaKed 
povfer yes, tul md«« Infpodantty. jnequ^iied accuracy, 
trigger nitwfh diF*bt%. owwimhjp pritfe L*rg«t U-& 
aNw- I'M page tr**AjFgun ^icWFInarm information. AdW 
IS for frt mail. Brtmpn, 3440-PMC Airw*y, Santa Rttk, 
D*J rf. 95*03. (7071 571-7900 \24 hOu ul. 




BUY WHOLESALE! ipa PA0E MJjUSTRATEO CAT AL04 
OF REPAIR PARTS FOR POWER AW H»*P0WER OUT' 
won EQUPMEMT. P*m *ut Small Engines, Lawn and 
Oahiiw &BApm«ni Chains*^.. Karts, MlnihhM, Mote. 
InohidM Ssrwe MvmalL Specialty TdoIb. Acowwnh 
S end HOO, Say-On-Parts. p.O. &qk 4S^1 s l>p! P, 
SonwvfH* MA 03 -AS 



WANTED - DETROIT ^ESEL IAS AW > 2L HJECTOR 
CORES, Call Popa Hunter. tS0t?| $3i-*Z34 



HTERNAL CQWUSTIDN ENQJNE-Ra:* □ftKOTuiltiy To 
inwML in A Newly Developed Engine Superior to Ex-aling 
Engaws in Every Ferlermance and En g in eering Category. 
Faetvnng A MuH^FuN CapibHity CaJi Frink PecoreH* MO 
4^3377 Day? Only. 



TQOjroRMiE 



bolts, screws* TOOLSt wholesale, mect.Ouv- 

B^leed. CatakKi iLflO rRe^undaBtej CemeiflL. Cw, «. Bo* 
tiSi Bnmui, Wle«n4nS3104 



HEW 15 m One Khcftan Tod Ever* Houbb^oKJ Needt! 
Setasors. knrfe. hah aciier. wn* evtter. tx?fTle opener, jar 
wrerM^ Ptd lihor, win airifw, magnei, jwda cia puhCher, 
dan opener, m& tracks . Send BASE or 19.% * $3.00 £&H 
to: h Alvarado Import* Box BE9. WhI NewYorfL NJ 070S3 



tfHQOmSEWNGMMKS 



UPHOLSTERY Sawing Uactimaf w*h WNUftfl Feet. COm- 
pWw r^dy fo ua#4«% NROt Ttwnw&n -Model PWHi- 
AVAMJkBLE FROM YOUR LOCAL DEALER, or order d.wl 
lUpfler Ctwrge-Vb^ Dathg Ins-. P-O. Box 1211ft 

Lubbock, Tam 79452 -FTionft: 1iWW753nr7T9 



MWRPff,TOQLitftmC 



HOHYtSTS improve your LATHE *rih the utbmat* loof- 
pc±1 ayalem 1 KHF, Box 783G, 5L Joeeph, Mi 4S0K 616-429 



SMALL FOUNDRY Funwee. Supple Free IMura 
Pyramid Product^ 3 W South ?1h Avenue. Pheirux. Ariaen* 
95041 



LATHES* m ,|ia. Tort hie* catalog |i DO. Blue ftttga, Box 
539V, Hum CUM, WY 2SSK. 30*515*3509 



STEEL, Alum mum, ESms^ -Shee<. ftpr, Shop- Supp »W, 
PHtii. Wdto: CEL flBl. Sox. 163, Cameron, H_ 61453. 



BAWSAW BLADES, Any Size, Free htaralu'e. King Saw, 
$5*1 FkJBWBter Ortve, Nortoik, Ywgwi* 2344 09 



UTHE3-WDUSmAL>H0HY FROM ttt&AL METALS* 
SUPPUES. UWC CATALOG tUft CAWBELL TOOLS 
MTH YEAR 2100-D SELHA RD. r SPflMOFELD, OHO 
44405- 1-9J*4&4»£ 



r BCTAL Cumng Lrtfct Si 11 A Taig, lS&tf Proctor, 

indumv. CA 917*1 



NAME BRAND TOOLS BELOW WHOLE SALE ■ SX, Crian- 
kWHdOi, Makila. etc : doseouft. owrura ateol Ct'Btog tAOO 
IrNufriaWt). Whotowii Tout. &p* niuP r jwwdv Mt *9*?3 



ARE YOU U sa*a THE fBONT LIJBfBCAHTT Oartffiad 
Pwdurta special Has m euetom lubdcanrte blended to apeeft- 
catkm. Cutting, Th readtng. Soluble ami apedalty kJbrtoanta 
with 50 years ot idtiHU^I dependlablh^ YtaNMC 3* hour 
UPS, Call 1(5UQ)6**2*36 Fax 1[B11!i45S-t*S2 



PYROMETER KJT ZZNtF, Componenla 1« amll loundry 
heat treabng bentomtore ineaaurefnent |A5 DelaM. DC 
PreductH. Box 4104 Hofttina, m 543*3 



LUlBETUACK chain maw aiwmiha- power-toed. Brown 
Engineering. Box *0. West hard, GA 66255 

APEX* " Duality " -Sorewdrlvmg Tom. Catalog. 
SPMk*y r 3u Box 24042-P. Dayton. Ohio 45*2«. 



FREE accesaorfea with model larthe or mill. Jack Ewa, 
«1 Armery PO.. WhdWtoh. MT 59S37 



PORTABLE pocket aoklertng iron; can- be earned and 
Urtd anywhere withogl Negfrteftf t?4 9ft VWWty P%» 
EirierpVaea, Ind., fl Willard Avftnito, Mdum Vtonon, N*w 
York 10653 



UMQiFG Maehjning FJrifgh*. The Patented -^Oab-a tear 
driving and machining lod sAhm many iriafheieig proft 
lama and a an Ideal home Eudunfat preset *. OtNrpMi 
conNructtcm and appUculon guide $7.50. ft L fto yvwida, 
Box IT, L4i1z, PA 17543. 



AJWTOQLS, Eton 75ft Amott Har/and S15H2 S.R, 
Pnpreeafonah 60%. dtocounL. Send SA.E. tor prices 




ABSOLUTE SURFACE PROTECTKM tor wckkE. BtoN, 
frDeiigiawBiMjmo™ Frwttowing ctoir ptoatic «wb«g. Frae 

inidrTTtahon BRB^ITSWieUX Bex ?7WM, Uippnl, FL 3Jt9T 



£NEnorMmg 



FREE EWBOnn Fuel-leta Uotdrt and OenwatorL H4A, 
REP. Bowhng Green, MO 6333+ 



SOLAR 4 AITEtNATE B tM f 



-IXTB+ATE 1 Energy Syftom. prmtoe SLECTWCITY, 
HEATH& COOLHG, HOT WATER, RAVES up to 71% 
POWER-SAVE tHTERHATlDHAL. 3QEr23a-0gi 1, Sdi 
970942. M^aml, FL 33197 



SOLAR. HYDRO-ELECnOC, WWD POWER 
CATALOG. $30), UA. Jfi.OO tortiflft. WTSCO, Bdk 936. 
Ftodway. CA 96 5W. 



BQLAfl ELECTWSYSTOQEPnlf. Egtlftnwm, Buokf- 
Fr*e Ctoetofi 1 SUN POWER - TEXAS. FQH 37M, Frnport, 
Texas 77541. [409J 233nS3fiO 



HYDRKEH ML OEHEfUTOR l w Water t* Solpr 
CNH. Plana and Kri $15 DO. Pralna FWar, Box S291, 
EdmCPton. Alt?en*, HH 2WB* Canada. 



WORLD Electric Tfanaoorurikm Solar Exptoeion monthly 
neweletto' $3C 3C ■ yr. Saritple tl.DO Ev-(tofllgn r P.O Box 
11 1. Yachtoi, Cfl 97499 



ELECTRICAL device produce* energy i+ft + ysari! Pin 
SlftOO KHnotid UbHtobli Bnx 5519 SperkA Nevada 
0PU2 



SOLAR ELECTRIC SYSTEMS, Qompos ling TeJW* 
WHDROwtR, Feels 1 pm>. Hoflon. KS 5643S. 



HOME CRAFTSMAN 



SANTA 1 REH3EEH fUQ. Fyi Nn j>g*aw pMim Easy 

wmafea. MC Panerru, Bex 319, Park Rk^a, IL 90069. 



OVER 1UU WOODCRAFT PATTERNS! ProtltoUe 

toys, cbuniry p-o^ub. whirugtE. hnuaetkiU accaaaortoa, 
yard dawaik? n* more 1 Calatog PLUS aomp4e pattam 

5?.» Accent [BF-1293, Box 7WT, Swife hH eb»7 



COMPUTER Desk - Detailed plant tor three 
derta ranging trom vmple to roltlop. $10Qti. D. Kram, HL 1 
Be* ISO. Ungdon. nD 55249 



MAKE WOOOEH TOYS, whbttglga, door lwpe, ded- 
h(>™»h Ckooki, newt btswa. «**ttier i n*frx*menti, craPta^ 
lumiture arittr tM r ptont, kb*, suppl»CrtiiJpg ti «H91*^ 
*fl*A363-Cherry Ire* Toy*. Beimoni, Ohto *3718-3363. 



WOODCRAFT PATTERNS, Windmriia, Wtohing W*H*. Bl«d 
Rouse*. Feeder^ Flying Duck, Pheaaant, Outdoor Plantar^ 
Catalog Sim C rafter*. nwO US. 27 North, CMWIH, 
Mlrtigan 4SB2D 



FAYDAilE WOOD TOYS* Fetterm, Fade. Wheafc, Catalog 
$1 00. T-Oyt and Joy*. Box «»M. Lyrxton. Wnh mm 

FULL-SIZE PAOFESSkhal PLANS Catalog $2.00 Over 
200 pntfewonatty deoigrtod plane tor bulkftng tomltur* 
Fumrturw Design*. Ine,, CP-09 TBSTT Ebnrtrf* Art., Oflen vtow. 

it. Mas. 



fewsbud w jwi w) 











































TO**, OWES, KTTFJ, PUmES, 



HOME CRAFTSMAN 

NEW! BUILD AMABM LOW PISTON ENQME from 
pip# fitting? Easy pt*nL Fr*« inlWiTHerl. ARGO. Bek 3M- 
M1* Seminary, MS 39479 



STEAM ENWE MTS Row ™*te « wmngs to ynii 

tl OCMWVhKfr pm: HMA*rth Inc . 7 HD *? »0* ». 

WHIfriiH*, NY 14696 



HRD HOUSWEEDER COfWMATWN Cohered bridge 
Jtoftom, ppmptote ifttbvCUOftt. I&00 HSk**, Rl. 1. Rex 
149-P, Trenton. FI, 326® 



“GETTING STARTED WITH PYC PPE FUftHTUftE 

Cmsti, Box 209, TAWlUhMy, MA 01676 



LEARN Pi art} TcMlft£ m hCwtie Sr«ltl COmprtHt? "Tmi***- 
Loogi video Course" Write P.O. Sosr ISS1, Ouhrth, QA 
30i% 



MlfiflEHMUD Guns. umqoe trigger mechanism. sefit 
p*4t i4 cteft them ijajrnptete reftn! six? pUnt, £4 86 G, W 
Enterprise*, 90^ 1572. P0K*CHy. OtU 7460$?. 



fflEE Catalog* Source Directory for unqi mi Woodwork- 
"a T»%. &IP0M A Htetfw** 14.®. Dfeiftfc. B*f 133. 
CdHifttvilte, OK 74021 



HOUTOPHANpeWK, lQuriflwpIm. aligning, inl*r 
m*Ikto, H.fJC? WbddwOrker, 1%. <MH, Sli hwfltor, Okl ah&ma 
74074 



WHITTLE A HJTILL Learo to carve -cowboy carleatyrM. 
ndMfc birds, *nhn*la. decoy* Muvtraled mhAww'i 
OMS tog II,® |rofcj rKtebl»| S*L-wtfll« PM$f2. 1*0® 47457. 
Opcwrffe, QA 3D3E£ 

flus.D rbun Own watered *m> save. s^d 12 00 

(w c^ripms €^h£bN 3^ wrtt^ l=Twi WwkHh* Wmehwrf 

Oann^tiQA, 45 hJutfaiN Pfc- NY 1g« 

UNIQUE Hafcfrtty Soane Pinna intricate tcncifj ww work 
tS DO Country Carw. 12423 Srtppe* fid- Dubuque. iA 
SKWrt 




3TA2MUESS slee? and br-Bas, sen ews and bolts. Small 
guwdUiea. free catalog. Bwtefc. Ospt 71 » . 2® Woods Ian. 
SmTOel*. H J 08CB3 



PLANS, BLUmWSfTS, PROJECTS 

PLAVMQUSE PlHr |pr u* fcndOMfthHdOOf with moving 
ctoari, windawi, and ttyhghla MMiumg 4' *4 J « S' ft re- 
quires only thw aheete or plywood and «y towi eooie 
O lder now and ai&o reeawe plan* tor « toytooaulMffioh nt n/i 
SArtJ 8,e to; Fwnure Pvarnt, 29 Nntlirtgfiifl O.. Ldrtddfi, 
Ohtoric- C#nwto 140K-1R1 



JET5LED lubar and lea? aKpanEivo Ihan anowmobilbs lor 
pjai4 S3.S6 to- ADVANCED AERO SPORTS, P-®, hn 
110131 AuiM 00 non 



A-FRAME flnor ptenshal*iifilior^pic.lDrial vto^a-7 sbooti. 
■wdsetr^M'ioMed-BlBiito^viveibpeA Si Wto WOOA-. 
44fl3 OCwit, Uluii, 13A 3D&47 



CHEST ftiih decoy decoraiion Comploie dlaru. "TirH 
docoy paltema toeludod 1*DG Harnaon. iitSb DiMar^p 
D™, Philadelphiii. PA «m 




BUILD A Wiiwprdof Homer Buifcf A fi«By<iri;1 Oornell Sand 
(a.OHliufltrBted Catalog. ENERGY STRUCTURES, m 
Wilson, Si. Paul, MN i-S(L>- 3344144 



PDBTKHOME 



RADON OAS in your noma? Teat m $29,® tertormatem 
$2. des^MW PM1 . 000 Prodlor Ave . OgdanEbyrg. NY 1 3#6®. 



HOME BUUNG C REMOCMEIWG 



SRRAL Sbiira— wno3ffsaw Goddard's Dux WT. Logan. 
ttS f7MS t9t3) S6S-4341 



^LAYOUT rt STHATOR TAPE" material* iduOt artl IOC8r 
ribrt dirsictly rrpm lhedra^ng. Oily S9-.SS. C£D,4d&5 S Rid 
G rande. Onuodo, fL KECW 




CASTOUTE Liquid Plsslioe Cryite* dear. cOtom. Far 
easting. -smbaddinB. ebafing. fib«rg%^tng, ifpflpring and 
ri*>raf-j£ing win but; Mold Mftki ng Supplies. Caiak>g 12.00. 
CASTOUTE, f?apl 89&m. eci », Woodstosk lr 630M 



DO IT WLRSELF 



VDH1 irTSmiKtKmai tolfcB, comiMir m*t* *t*bn daclrir 
caJ wiring, carpentry, plumbing, wetorng, ate., FTtEGATA 
LOGS. AAV1M, 120- PM Eiiginearmg Leater Athens. G* 
30602. 1-6 60-2ffl-f®9 



INSTALL YOUfl OWN H GROUND SWHHWG POOL tor 
U tow is tl ,6*M0 , Chmtok Pbds, Rl. A^L Owtwtoh, PA 
1 SOW. 41MT4-M0D 



GARAGE DOOR OPENERS - Radio CsVil/c^kkJ - Buy 
Factory Direct - Thousands in Brochure - Easy 

Homaowiner Insti^ipn - ShiprnentE By tfPS Or PP. 
Halpmato ©qi^pmwttCbrnp^rty. i6S0 EH Eif**f AyNpivW. 
BfcMpn HutNir Ml 49m 



ARROWHEAD Mating Mada Easy! Inexpensive Hobby 1 
Fntorm4tKm tl.OA Commons Grafts. Bdk S012-M. Central 
Poim OR 



ELECWOPlJiTlNG. Cofnptote TtxttwoA. E tort r opiate 
MalalfalYonmfftoilics, 114 ^ 6 , Detoite Free Tio^ Ps£m 
Boy FI ^90645095 



RECYCLE YOm MOTOR OL Plans tS ® To SeTac, 
POO 3242. &iltsfc<i.'Y. «C S&145-W2- 



2E.HQ dialogs Lisim Source* tor Anything 4 $696. 
OiwcEcmv, Bex 924S21M. Allanta, Georgn 3ftJH 



DiAMOHO SAW PLANS 10 -nch $24.96. Citts hie. nsek 
bricht. Brochure tL® SOT. 3iS62. Tycw. Ardens 
i9fii7St.tS&2 



UOMTQn ^caana baalpr nOftcw. tojialtm 

EiOrt. msinHimanc*, ttnte ® min j 1= pkii Speciiy h««tw 
model VMS, 1 24.96 4 13.DC shipping Wei'kfOT.ia Vld*s. P.0 
Bet 302. Oi-eiieM. Pa IBOt-9 



AMPLE rnem-sd reetoree c hrome S3 m 76 Grand Dak Or 
Oruvlht, CAS63AS47Q2 



NOME MEAT OUTTWG, itiustmtoJ rnsnual *4 96 O, 
Goulhitr, S91? Glana glrwri. M U 7®Q3 



MODULAR BOOKCASE pOrLabfef dHy to build 01AH5L 1 2 
WSdesigns. 5«iSa Go*. Vienna. WS i?2(B 



ELECTROPLATE meal meteis, *i?s $T?.96«>d toftspak 
J1® OfKto, Sartttoga. v *fOfco«, IA StOu? 



THE ABC's of 3it4*cfwnmg, vidc^ hew to p-nnL t-iluTtt Stt 
4 upgf»m. plirel to terfld yOur <iwn ^nntef 1 36 ® SCrtWi E’ 
z; 450 West 17th SL, San Bamardlne, CA 924CS 



BOOKCASE WALL — A ftogr-t^rtifer^ POOktW wilh tAfer 
iteLsparteon tfe boliom Over Uh long, but you tan ad; utl 
shaft width 1e IN any wan. £ PC - t 003—46® i Crda* trem: 
PbjM^ar Mechanics. Sex i0l4 . Radio Oftjr Stobon* Mew Vcri?, 
NY 10101 



W MOUTH Gvimanl Mlw bgito frflrtl ift«4» ys»rd 
nutenJh. Plari (5. DO. JMS, Bdt 267, DunaWsnn, AR 719*1 



AffTX QWjljjTiB 



STAINED GLASS SUPPLIES; EXCmNQ SUPER 
CATAL0GrW**14a COfUH-SHOIA IVLWTHEt, UPE 
SECOND, BOSTON, UA (0127. 



-GETTHG Sterttd In Siamrd Glftai " *!.□£). Whidamtito, 
Bat 206-5 T. Hanover, Maas, Q2339 



CLOCK moverwnte. KJtnjx^hflhte. ptorfl, toit ^md 
an prinSA ahei»/ mg*, teiith tonro, ild<H hup 5Mdplte$, 
Piiblp ^Oi, vp-toos, lrenater *r, HtndH - en*r 12p0 item^l 
WhL.Irtate Cdrii^ HOG IL ledurfi. Sleabar, P.D. Bas 46S-P, 
Andewer, NJ07B214+63 



CAmOONNd OOMMBKML AITT^ 
SCTftWTWG 



CANtOOh tor Pun and Money! ! r Free Booklet Ml Cartoons.. 
&ot 40614A, Otto? It, Michigan *8240 



PWOOBJ, MODELS SUPPLES 



BONUS dfferfiv Wooden Ship Klta, Hobby toeH. Pnemel. 
Oatatog ts.CO. Spectre Hobby 1 Selene®. MUJ, 
Lon, i.mnm. fell 



TRAM MODEL DECALS HOO-5-N scaltt gi*M ^loCtiDn. 
dialog S3 -cm. M'croecaLe. pob 11BW, Costa Mata, GA 
S^?7 



"FAKIHAT1WQ LIVE STEAM MODELS t'' Cnmptea 
WILE5CO 1 HAMOP~ lirW. KITS OH ASSEMBLED. 0»r 
iCC-Troint tractorr, Menne. Care. TnKli*. Stitiona^y Eo- 
gimq ifto Acpmoryi?. Running large. 34-p4gp pofereg 
calatog 15 95 Ra4undac4a- Sa!«. Paris StiTnca. LARGE 
DBOOUNTEl OJininand Enterprises. Dept. PMA. Bom 637, 
Atetandrla Say, NY 13607 PHONE: 1&13) 476-1771 



WILLIAMS Broa. Color Gala Log Alrpteft® Kite and Supples 
tor HOCk iBi Pa*rxw. E»n I4 ktoa CA 9HW9 




MN St2,9ffi Ekeilrng. chaltenging, ton pLizilu. The 
GfirfWt GArtter. *S CeGamio Hide Reed, Wappmgera Falla, 
NY t25S0. 

MWC TRICKS, JOKES, 
VENTOJLOaUKM 



FREEt Wortd'a Laadrng Nowhy Catato^ IBM jokat. 
TncJcs. -S©ifn<». Sports. Hobbea Johnacrv-Bmiih, F-QI, 
irodumen. FL S4206-MM 



FREE CATALOG: VwitrUoq^em. Magte. Ctewning, Pup- 
petry, autoontiig,! Supphei, InaheoTiefi. Em»rt«m Succeed 
fully, PhriltflHy! Maher, Bbx 4XFFM. LiltU-ton. OdkndD 
601 W. 



FREE Catatofh Tricks. PLmtoS, JohH. Owr *00 ftenii 
WmAIwi W(«iws Dept RhM» r Oak date. Ct 06J7D. 



FREE Tntk and Catalog aand $r.D0. Art Magic, 791? 
NaTOrca. fhNo. IL 60643 



MAOICUHS tool - make sjnaJl objaet* dixappear Swto 
S42& MainSlrest WaitOrder. P.O. Bon 367 A, Mantua. New 
Jnmoy 09W 



HOWES * COO^CTTOHt 



NAZT A Historic# MiMary CnltecliUtefl- FWEE UWog 
HMA, Bdk laoers. Lateyona. CA 94549 



ULrrAKY Madals dtotoguff 51.00 5ubaC*rfM Yearly 
E3.0Q. Vemofl Box 1660PM, WildOmar, CA 9239(5-16*0. 




CUSTOM EWOEJRED EMBLEMS, HA DECALS, 

FraaCMAlggiqwpu*. RvabSwch. Sttdri. Sip Jane, NYC, 
10014. <212} 929-2290 



ANTIQUES* FtEUO* MMAN GOODS ft 




FREE LiH to Sdheus Catteetora- 300® totHao ArlKacta. 
Spslrx Pdto 50.TO UhNrth And F«*il* Caddb Tn^mg. 
Sbk 669, Myrfteeibdrd, Aritanela, 71956- 



RE$T0nwo Ahltevo Furniture Fkiteh. 43.60 LSASE Key 
Dw?v PMi. P.0 1206, SuquemrBh. WA 

96392 



MSJTAirr MAMA, ETC 

U.S-. WLJTANT IV3IGHA Large Catalog I2.EE Saunders 
Sox 3133PM. Naptea, FL 33939-01*3 



WORLDWIDE MUTARPY HStONUL tG different * 10.00 26 
drttmm 126,00. dtaiooua *2 f». INVBTA, 740 Giaduone. 
OttowR CamKte KIR 6K5 



STAMP COUBCTMG 



50 YEARS Old rrhaen difternm United 51ataa. my fitty 
yam? (W ?H with approrete Jawen, Bess C11-P, ftew 
flnchdfo, Hew ftKk 10604 



FREE I Mystery detection Wlto Apprwsla. SpaiF-awH. 5ffl3 
Uadto*. SpaLirw WA 



SURPRfSE US. commamoraElwa n.iipure ■ If.pQ. No **■ 
provata. Holly. P.GL Bon 3196?. 5t. LjuIb. MO 63t3t 

Ui 5 oommemxFatrve plate blocks or 3D mint oommemo- 
raterea tu go 1 .Lpprovate OoKton Ctevlaoo. Nokomra, FL 
J4E74 



TEN Mint US Plato Block* &m rtfcprrtittfen 
make you rtcfi. 12 EM. PB5 Box 64 1 7 -PM l_»enniMl. KS 
«U 



FREE aarnpla plua atlafog. Uedfenaa, 04SO Mkddtotnlt, 
West Bkxxnreto Ml 46039 



50 DfPFERENT dd U 5 between 1061 and 1999-61. 08 Ed 

flwrth, 423 Sn»p*«t. UMiMWd, Ohio MVOt 



OLD U.S. aiamp* approx Sh*mton, Bai raaS5E. 
PhmKJetem^ PA 19111 



FTfEEl Surprise GoJtecUw with appreyaHs Gould. Sok 
750126 PrtatomB, CA 94975 



ONE1 Twof Throel Cerfl Slamp Apprwa it Ftegatoten 
dWOg. KtoJtor. 4164 52nd a.. Sin Diego. CA 9?i« 

BARGAIN TOO World Wkte Stomps 25* Quality Approval A 
a P*dror, So« Tl®. West BroEkfiBkl, MA DlSflES 



WORLD Wklo SUMP* mounted in bgpk4 pn apprpnl U 
and up. TRUST STAMP COMPANY. PO. Box 10D-P. 
Jamaica, N.Y. 11435 



(CwWnuwlonnertiiaBa} 
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HAMPCOUKTHG 

-it verted crrop" + m DrfWit imm sww. sot 

trtlh apprrjVBLi Lurty, PQ. to PDS 4 . Srhwr Spring. MD 
20 S 07 



FflfiE U.S. Mini protone) Hi rafppW* Mint approval 
included. HrttrtTflWL to 4 ^ 6 ?, S*nE* Ctlr* Calrlgrni* 
«B 4 



4 POflBGH Seta Be ftequeH Approval*. n G Sstw, to 
106S4UI, Jamiicft. Ni.Y 114*1 



Sura™ t*m Caned* Deiteciion, 1940-50 era Oniyta.no 1 
Approval*. QurtwphlL to SS, Si J«rom*, C«n*d* JTZ 6 T 7 



FREE SO Canadian aiampa witn approval rot*ue*l Brin**'*, 
P.O to ttttf, San CftllfqHTii# S 440 J 



LtOuJQAlftMG Trernendo ua Old AccunuMaSion Bargain 
Lists Fro* AJartiki. M*ynard. M 4 Qi 7£4 



fflG *wWwida paokel. Penny approvals. Froehlirti. Bo* 
‘ JVDfli, Pm River W*. 54 * 5 . 



SIAM- PALS INTEHNAT10HAL 5*rtt thfitt dstflirt: to 
m, COpfHTO* C***. tx 75522. 



BNCXUARSw TELESCOPED 
f*G%Q*GC**S, MWRHtf 



HAQMF1ERS, LOUPES MAOWY1HQ LAMPS, DM*teflu* 
E3 i.1e> CommelrKa LM. , Bda Z70, 51. LambfcTl. 3u* . Canada 
J4F 3N6 



CAMERA! & EOUPMewr 



M carnero. JS mil Not iOid m 'atom* Fit* frteehuro surf 
» omt, Aspwi DiflffeUtttM. 5#1t 383. 11441 Oyepi* P4vfl., 
Forest Hl.1i, Mm York U3T5 




POEMS, &orvg$ Wart^ed Fr*xa Recording Publishing. 
Broadway MuiJe Productions. Bos 74 saPM. Sarasota. FL. 
33571 



FftEE SDMdfWftmM SUCCESS SOCK: Top Records 
to 23505 PM. Nflahvrile. TW 372 ® 



PWJ5VC ittrnuciiom 4 MtfniJVnT3 



INTERNA T 10 MAL YlOUN COMPANY, tQi^wwd, loot*, 
vamtshea. parts. acceworwa. ifring* :«n. instruments. 
Iwpto. Violin, ^sr fcfts CtMtog (I.WJl Dipt 4026 W. 
Balwdara A™., BbJ limora. HD 21£i£. 



YSDLIN. G UTTAR etc., maktog materials, eKeuorres. 
Books. Catalog, $ 1 .M. imero-atiene! Lulhlera Supply. Box 
JWkpr, T uim OR 74 « 



ACCCfltMN top Dm4, Cordcrvox, Hu y Owect f rwrwn- 
dcurt Dtaeounla. Trades, accepted. Fra* brochure. PM, 
AccardlorpO-HamiL. 16 W «1 tfttFi Slroel. New fork * Hi 

icon, pmm 2W*7*mm 



PIANOS. PLAYERS, PUMP ORGANS. Rebuild Hepfcf. 

Catdtg or "How-To" Booki, 12.00 Oviundabtel Voslal 
Press, YeaLil II, New tort T 3 B 5 & 



ACOQRDKJHS. CONCERTHAS, Button to». new, uitd, 
repairs, ireavs, crtdii cards. CeiligJIotie, Bon 40 S, Warren. 
Ml 49 D 90 Cetfilogs ai^rSS^M — Ufr 32 fH 632 



HSTWMENT KHi* AppMacbran tod 

dvlcwnsfit, banjos. m*ndo*ns. *rtn haws, herptlcfeortto. 
Frae Catalog PM Hughes, 4419 West Cctfax. Denver, DC 
QO&4 



PLAY Qymr F*sl Apy slyt* Wrh* t Guit*r to MO. 
INWd, NJ. DS 217 



LEARN to ptey pifflKr Video court®. Will*: P.O. Boa ISfll , 
Dulutb. GA XI 3 fi. 




S?l^mprMn*nfc Booki' Fru Caak^l fMCN, » 1 J 
f* rviaw Tarreoe. Rld^*r>thd. NJ G 7 S 57 



BE A WMHEAl Crder your "Spedal Interesl." ' How lo. 
amT mfonnalional video rn *g«>ne OnTy 62 $*. discounted 
r-rom ypuj Pir 4 ± grdar. GiFft IntirOIrbiSJial, -to 1656 , Hialeah, 
FL 33015 Your World or Winners Tndeperident DMiSfeuto#. 



NEW MJTKOWTTIOHWC SYSHTEU. Besed im DuM> 
Univartiry Bludipt Cj*#mr ttys "MDac Powodul tnftueei?® 
tor Aemevernem I Have ExsjeManced. " Write Croat Ideas. 
P.C. So* 6123 S 6 , San Jow. CA *ltl 



9UBLIUHAL up*g lott wfigH. M&ip io>d*ing, mpriv* 
Eion. IrrMruolto^s 10 make your own. inexpensively. Send *7. 
New England Psychology Group, P.&. Box 2SS5, MtfdTOi. CT 
»HQ 



nMiCAni>M4#tfTwucnOBg 



-JCTQA4 TURfiME CAHEBtSr Homevtudy - theory, 
mrtnWt*™. gwitnaul ■ Cvpioma eweTOed. Am*r»c*n 
School, Deperti-wni PMlK, IJirhy. MH«m 5SE9 (W] 
34 urn 



mwAPcn HPiittnc*. pap*f* 

Pag* caitJog^fttft 12.®, flWttreh. 1 ^322 UHhl#ZHVL 
lo* Ae^eiat, yam. ??i^47T-am 



CLOCK REPAIR Cash producing OJA, ttvjdyfcbM. Irt* 
etieiog Sehofld otdetlf Fepair, HM M, astg Coow Abool 
Way, Awendaw, EC 2S429 



DETECTIVE Heme Eiudy Courts, tree Mpei pi*. oaNifi- 
cali. groal lulure Prormeionai invasHgator Schmi, Depl 
CP P.O to 41 m. im A noelm. CA 1 



PARALEGAL. GRADED CUftmCJLUM- Approved In- 
dapin training by cprraspprKinncfh SLACIC9TC3ME 
SCHOOL OF LAW: 1 00 ytttt Of 1*g-J Verting. Write for f n* 
Curl ai log. P.O. BOr 79D90G, D*A. PM, DbIHi T«ul 7S379 



FUSE CAREER GWOE Earn mqra m,Qn*y wiltt SuO^Ott 
Prow C^HTBipdrrdflfK* Diploma C&jiwm. Gianroft 
ln*&hfth2E3A AdataUt $tn«L Wme TartmEO, Canada. MEN 
1Y3 



EXTENSION Ami Po±t-QT«duale Arnrnm in Phiksac-phy, 
Art, Sciante. Botanic, Medbcine, Homeopaihy, Hadlomcs, 
end others. 3G suo^ecta Cumcuto tree- (ornnail $1 DC- relund- 
aP**| fleglatfli'. Sura** CoH*g* gl T«Shnology„ HlaftWeld. 
DWttwII, Ehg»nd. 



UKKSWTMHa Unhrtiittf 01 Mtsier, 

Oorreapendence and Shop TrtLnciftg, 0o\ 214fl&2PM, 
SKWWVta CA 95121 



LEARN HomoeopalhLc Medicine or KahiroPAthy hom 
inttroalxbrtajry Aceridrted School, t& Profotticnal Diplegia 
standard Other courses Dlelehcs, Radionics EstiUnhed 
i&fcl. Prospectus Free t^rmail 2 Doteran^ IPtANTRKjGE 
FOREST SCNWL. High KM, OeneNIk Sueeaa. fr^L^vH 
IW177EX Teifx 9S»FAXO»7n»r. TH m2$-7W&t* 



RALHESTHE5IA. HftdrtrtiC* *nd Dowsing, Sooha, Court** 
Biut Equ^pmsnl. Dteclronic homtoeopahry EquipPienl. ItJus- 
traeed 70 Page catalogue Free i.-aj : mail 3 dollars) EsIaHrahed 
over 4Q yaars Bok* C&pef 1 ' Laboralonea. Hjghtwld. 
Dsmhilt. tow*. Enfllftrtd RHt? TEX. T*H»25*T902t4 F*a 
B8&7WW 7 TM»|r S®?46. 



P1AH0 TUtfViG PAYS - Pibth tuning - Electronic organ 
aervrcxng Learned miy at home. Free PooNiet. hnlas Bryant 
&chMH, Pj& to 1970O, toremento. CAW19 



HOWEIDENT UHVERSTTT DEGREES. BachMdr 1 v U» 
ter a,OocL>at*i Accrtdhad,ina«penaEy«, rasi.Craed r&i Me 

*Kp*rtort?*. Fj»* puctawi p*g* txmKTrn. Dr. Jf*bn fear. F.f> 
to &MPM, toidia, Oa. 5M510 



MHO Tuning quickly leemad with home study oouraes 
Dlpfcyna granted Amencaii Tuning School. fTDSb T-arTer 
Orm, Mo*g*A m\, Cdif 95£Q7 



BELL'S BUtLDMd HAMTENAHCE SCHOOL 1t1fl4 
Anlioch. Sule-323 Overiand Perk. Kansas 5521 D 



RAW CAroert Fro* devils to to. to »44. Celgwy. 
Altw«lB, Caneeo. T3K 1 A7 



m A PARALEGAL 1 Accrodited AfTOroy iniiruchgr, 
Hottko Study FdvtkM 15W. 10O0i Grods. nn#NHal Aid 
Available. Frw CalaJog. 1-1DG-659-25&5. SouLham Career 
Insii'ute. 104 W. RovbI Palm flcac. Boca Raton, f l 33-133. 



BECOME A REAL ESTATE APPRAISER 1100)000 P«H 
Potential Home Study or Atlanta Class**, Free Liicrfurs. 
«&a23-4S42 Dept ftPl2T. 



FVIU.Y APPROVED UNIVER6mr DEGREESH Economical 
ha mu Sludy for B*£h4*r*, UrNw 1 *. Ph-D- FULLY AP- 
PROVED by Celktarnra toi Pepruim^l at Eduttto 
Rreulgidus tacuitp' counsels lor ^ndependen 1 ; study an4 h la 
Bftpertance crodita (5.HM enrolled atudems, 1XO lecultyl 
FREE ilTOMHfim me herd Crop*. MO. (Harvard). 
President, Culumbi* Pacdic toerofly DmnwA SOD. 
1415 Third &lreei, 5 AjT R&1 MH CA949G1 JH\ Fra«:lM»h227- 
011ft: California (BOC ) 552-5522, er C415J 459^1650. 



FUHEFLAL tote* krtiriut* Offl*ro Hgmeatudy Martuerr 
TeehnteiAn: Programii. Box 1 104. Deadwld Bturh, FL 3044?. 



CALL Rgrt 10:9^17; M#.10:SJ3a Trpia* 11 JTH E RfHi 
6t. Ccala. Fta 3267D 



BECOME A PARALEGAL Wot k Whh Atturow Hero* 
Study. Free- Cartalogu* 0CXL2?3-4542 D*pt LP127. 



SPEED READMj HADE EASY. Astound*^ new reading 

methodl Free liWSnhatton: Script*. P.O. Box 414101 Baton 
ROug*. LA 7QB3& 



KED Moneys SohdolTYnieadiaie Ptasulu. Fftt A^sfiF 
catiOfl. Bennett Asaocialw, Bon 110$, EJTara, FL 34BBD 
LMVERSfTY DCOREES vfitheut daeatt, Aocroined Bach*- 
toro, Mh«p. To. Fro* FACta Rmaiea TrirtwiJhyilZ, 

to47MJ^^7414T 

LEARN Broadcast ArtrthM^^l’lTOETATOWIPM, to 
3727, SfoLnuaon. MB Ctnad* RQA ZAO 
HOW la tfanoe Easy steps. Send la®. P O. to 167&T1, 

Oregon. Ohio 4»t6 

DETECTIVE irtining homMtudy program. Fma irttemtt- 
ton Global, Bok 191 PM, Hanover, Maw. -02330 



SCHOOLS 



WORLD WH COLLEGE OF AUClVDmH^ WC. ffCT- 
nwrty Heiscn) Term moon. Free catalog. COL GORDON E 
TA1UOR, Box H9, Dept 11, Mason City, IA 5D4D1 . 51 i'423 
S24£ 

MGH BCHOOL AT HOME. NO CLASSED LOW IKWTtCY 
PAYWHTB. 1IKIRMATION FREE- OUR ftDTN YEAR. C4R 1 r 
BD»m5«q OR WWTE JUmCAH SCHOOL DEPT. 

150 E. SffTR 8T, MCAOD, MEJT 
LEARH CLOCK RSPAIN - Earn big roney- wort at home, 
ha your ow Pew For deteiis send 12,00 (appHed to lullion? 
fc: RATIONAL CLDCKMAKER5 WVIf, PO. to 449. 
LttrisUpwm. PA 1 70*4 CouTOo v0pro^ed by Bw PennfyfYeni* 
Dspannwil of Educabm. 




XsftSu. Any Stale. Any Dccupadipn, jnckurtng &Dve«mne«ri, 
Stale. PuHtt Also Crurteehips. Tuga. Ship*. Hlwborti 
Oilngs Wwllpi WgrtmgntJvtoi#mw*,U,BA.|*« 
Overt***. LMdimiiibn J5«. Naikjtwide Emptoymeni 

B21jj. Cenlral, Indiana 47110. 

EASY Work i fHoeueni P*yi AaaamWe Producta A1 Home. 

Can SW41-m gyt. SOM- 

HOHE attemNy. E;uc1rOrtitB, aulonKriivBi, .irprtU, typing. 

sewing. Wy rtj* 1 <213i zai-fllll. 

FRIES POSTAL JOBS: mskler sedcela W Qattmg hirad 
r«at> Wnle: Jobe. Bo* 2S&-PM. Ban Juan. PR 00002 
ARE YOU LOOM*! FCffl EMPLOrHENTT Tiy W r Claw 
sifted 5*£dffln^tt Mate cmly SB. 85 prt word And, « ywwttii? 
run ah nr pari M yeuf ad m bold capital MKrtyutr cttidn to for 
ae little 11 .-D5 per addlllonal. Ad now! Bend you* 

to: POPULAR MECHANICS* CLASSIFIED DEPT H 294 
WEST 5TD4 STREET, HEW YORK, HY 10011 



HFWWTH) 



OOVERNMEHT JOBS 116,0*0 - $59,23Dyy Hnw taring. 
Ca?i (1 !■ 6D5-6B740OD ExL R-20Q2* 1<* current foderal lid. 

OVERSEAS. Tg £10W Dfilyl FREE lift WCH), to 
IlltD, LiSVegtt, NY B91tg 

OVERSEAS . . 125,000 - 175.000# . Free Report I Emplor 
merit, fell: lfl7flO-AZ. ln**napolH. IN 4521ft 

AUftTRAUA WANTS VQtil Rig P*y I TrftttHrWtonl New 
empkr.mienr H*rrfb*f4 -KJW. IrAMtttiortt, Bax 19>Q7- 
A2, Wwhinglgn, PC 200» 



OVERSEAS EMPLOYMENT OPPORTUMTEl. EiCMttll 
Income. A new life. Free roport! Cvare&M, Dept. 43, Bok 
1306. SlNer Spnng, MD K19Q7 




DEAL DRECT WITH A 



REQISTEHED PATENT ATTORNEY 
AMO CAADUATE P*W££R e*th 3i ymtftwmnc*. 
D.S. and ihtonkftmnff p*t»nt ippinMHon* PAT1HT and 

DEVELOP ydur i !>-a wilfi the upahenc* aH u> DHpsrt. C*H « 
Write ter IM CONFIDENTIAL DBCLOHJRE nd RECORD 
OF INWENT10M introduction to Industry, Marketing fMna, 
CheraaD PiDChictian, Prgfotyp*? *nd Rm*rtli ReadHy 
Available. AteO MwOiBhztng in Copyrights uid TndMuffcj- 
— LESS THAN ONE HOUR FROM US PATENT OFFICE— 
CAU TOLL FREE t-B«F442-2Tftf 4H writ*. MkhHl I. Krbll 
n*g.i*i*rtd Patent Altrtrney. LAS P*t*n.1 le gia li Mto tt #25.755: 
171 SliHWMl Lem, Sy W*L Nam York Oufcudp USA 

E5l5>4iB?-r777 

PATCWTfT ECONOMICALLY! Fraedeiaih. Loamd Hnc* 
Saner Aawciatea, 2WH Fondulac. Richmond, VA 

bhs 

PATENT AND DEVELOP Your hronfen flustered 
Patent Agent and Lieenud Prahasa^ttl Engi. j t«jr Send 
tor FREE. PATENT fttFOflMATtiN Every tiwilor Shrtild 
toe. Richaro L Miller. 12 Pahuid* Drive. Suite M, □« 

wifc NY 1 174S C&ie) 4MA3 

INVENTORS Aftd D*4i^ert Firtall^ * SAFI way fo adver- 
1i*e your ideee to 1 .EXJO'a or people lor pattrtte* ■ day' EXH, 
904 SjNenpur, AjWTAA Rancho Petes VOrdes, CA 9E274. 

FREE help for ■ nvari?brt! 140 thirg n la* pratflerion tprrri* 
dr oortRdiariigrt Aftltoted Inventors FoundaHovi. 2132-M 
Bijau, Cdtgrocte SprlUfl!, CO ftBW of Ten Free i -SKV525- 

5Sfl5. 

IDEAS, in-rtriPon*, technology wanted': toduatry piwento- 
SOfYhfUml rtpofitign. l«3-2flWO£A tSOPM. Sffl 
Liberty, Pntaburgb, PA t5222. 

REGISTERED PATENT ATTtHCY D^~ 
KettteaErinsj*. All Hengerlord Drive, RodkviH*. Maryland 



M3 POPULAR MECHANICS 



(CentWiad on n«id pagaf 





















PQftMflHTQRf 



OfWfTtMftl Cmyou pmntm proftHiwn your feat? 
Call w write 1w your Iraa InrwmaUofl p#cbj^e. Cs**r i 
OtHdA or Mrvlte. AUEHCAH MYEHTOftS 
COnPDUTfDH, Bi Bra*d StrwL CW PM. Wteatfteld, 
UaMchuHtb tirl&O 1-S0&-5M-S6ft In Ma®*cfrusetts. or 
Crate ctfl 14*3) SM-3753 



A NEW idea? GMI k»H Center or Wash-r^ion 

DC I'm mto ■ I40f>24?-Att0 E>t ifl3 Com# Sw The 

totWtoon Stornl* 



PATENT mirk-rtf HH*p*nvMty Fj** rttpimwlton. 
IrTveftl&rt, CamuftM**, ISO* 690. Lest Northpart, NY 

llfjl. 



“FATWTS, OCTTM ME . A Owt-cuffing Fmw tor 
kmbafl " Atehpi*d t?y &JupiT Npiwn, tonrwr piivil 

M*min*f Mtvd ngle»f*d p*»m mflfiW|f wi* ewer 40 yeare 
patent lipftrleftC*, TM| la a 'rhuM'' tor in* irtrtrtlCir. A.-ail- 
abto m early January. Write mu tof Free to&cnplta liter a luff 
■nd apodal (xnMiHIciAion price. Aotden*y tteo+a D+pl. M, 
Rwtad. VTMTO1. 



iMNTOftS' DHE8T- Ammi'i teaming irwemigr? mage- 

XWW- O* jW $1$ rmnumi with Qrd*r JriJJE 

EMfHi. Cotowto Spmuii CO OWMkHeO- 



CUSTOM, COMPLEX CAET1H&. Mate]. fMe. Ptotofrl* 
to UttuUAdt. SASE lo. Swriu Catling Service, 502 SW i9th, 
5erMno*a. Tiku, 73J6C 



IKi/ENTORfi: Free mtarmiEiofi on orienrig your rreuention 
tor aato. Kmdm Setee CdrtttTOttolk C-S-R. Ftertdril, Qhto 
43420. 



PATENT SEARCHES, INFORM* TtiNi LEGAL QPMGH. 
neOfStEHEfr PATENT ATTORNEY 1-HM7»*tft 



HOW TO HNEtfT YOUR WAY TO WEALTH Mow tetfo n by 
one who has dona 111 Thra book is a Foot* man tor iuctna 

hont- to pnJht- 5tewf WhA irtgnfy. »nd (ROrt. Sand 

U* « plus *2 ® Mtoptog to: Knoll* WW P TO D*pi. P. 
BO* 22Sf_ Wttmi ntfon. CA 90746 



PATENTS^ Start RifflMy, 5253 Even 31fl* Plftoe-A, 
CotomWa, MO ZIW4 



PATENT seareftei for tisa ACCUSEAACH l-ODOtf&fr- 

hh. 



UIW»Jg-Trti^Pjppll|| Tow Matoria*a Catalog JL 
HYEHTDH HARDWARE, B-0* 6460-*, AnalWrto CA 92012 



MVBifflOMWftNTO 



*0iENT0*«r HAVE AM WA? CWt know wfr*t to da? 
Cafl MPAD tot to** totorfnidlort Kfit Toll Irae in UL$. and 
Cmnasa noo-aaa-swo 



INVENTORS! Yoor M atop if lartpfftfefwt ^vr Fr« wfric*, 
ert An*iw4 smw, wa4STiftflH«i r 00 i-aoo-45«- 
A3fi3- 



■fVEHT WH HARKiniW. FREE WOnUATIDH HEPflE 
5£NTHQ KUHUFA4JTIA4ERE. PatrtWl, 233 Rroadway, 
3B1&, PruiKlal fflatrld, Naw York, MY toooT 



KVEMTORS: Ctdi' TLDl tor InM ^nrmatton 1-BD0-4H- 
72DD 24 IwuWda^ - L^VOanadi 



HYENT0R9: li jpa hn* an i*b or llcanfi* 

hvtrt* lor IfH b«UH o^lbiiirig how wa can nalp you 

Kosatof ^*)f* Corpgratejn, C4^Y r Fremont, Ohlq 43a£0 



REALETMTEAMRMS 



QtHEHen htpHEB tfOfrl *1 <U npoif |. D*ftnqu#H tax 
pr&pafTj, HdpOMewiofl^ Can ^l|BC&-6e7^60DQ EwL GH- 
ZOpa* tor ajrrimt mpo Hat. 



Btt REFUND FOR FHA HORTOMERS- 0*1 Iht hidden 
informal ton S to: Wllfton CNW «Wplt Fn*d. 
Amftydfta, NY 1 1 7Q1 



HEAL ESTATE FOR SALE . . Homing A fistoriQ TOtmlv 
IpA* A r™*r 0 *npf , hft typM Of wildinwi pnip*rt»* ..Cal 
or wrihr tor dur MEW FREE CATALOG rfimMAing IhOij- 
■anda at real aatafte mJlm» naibonwldal UWTED HATIOHAL 
REAL ESTATE, 4;0O-PM Stf touiw, Kana*a City. MO 4411 ?. 
Ph; To*N=w l 



ABAM»HBI PAOFEHTY RnflMATWH ■ (i 00 

Htigakmn. PO& Gtofi £Hwn, QA M442 



CAUFORNU. Loft, KO.flD CWi. W00 MiMMh^ 

y 3531. Lpf Ang«k^ 900® 



FREE CATAU^SrfljQflllAt QECrOiA Hcrtffife. Land. 
Gualnaun. Pluu $p«dfy Siale A Proparty Prderrad 
COUNTRY HETWORK, Bail 364PM daJnravllte, MO 65655- 
4V& (417J W±A&32 



WHY {»y rent? Sacrot ol Ovyinp. bulldtog- nomas tor teaai 
Guani^lwd 1 Fpw intofmadon. MJ-^JjsTr^a. Bo* S9-A, 
UppW SanduaLy, OH 433S1 



PORECLOSLRES 



REPOSSESSED VA A HUD HOMES nAbUa irerfft 
gawwnmani to^m Si wilhou: tracn check. You repair. .Also 
la* deli nq uenl ioracksatiras Call: rgosj 662-7555 txl h. \ rw 
iw rape ftH your s^sb 



BUY rT WHOLESALE 



WATCH REPuCASf Lo^eal p^w 1 WafrantyF Go' dpia*«I ! 
Euk t w*i 0 hM Call |4&H »SUSA 



BELTS, Bucktop, Hai; Tic, JOwdlry, Marc COmpto^ r.ruj 
fut smlcn Big Piofila. Compldl^ dfdtr uL up. Cotor 
cateloig St .00. Anchor, Bok 3956-PMB. Norm PmvklanM, Ri 

can 



WOmJDWCC RARGA^ impcna - Dropehip - OtoB*- 

□Ut ■ Swp^tai - Fr*al?«H. - ^Stompw? Env^lrsp*) Mamwfl. 

Bo* 171 TPM, Hightond, Ind- 4S322 



CLOSEOUT JBVrtiry 4 Craft Supplies. ICateloq 25c], 
Rouwmsu tOT^Sdi Dow, Adlngton, <MA 



400, KM BAftOAl HE Botow Whotal*: U^iy Fiaaf Uqw 
d alien 3- . . Qrasonjla . . Jet Lola . . Snr^lt Samples. Fm 
□olfrlfi. Ba/gsirmuntofsOpporui.niiwi, nog-ft. Holland. 
M^higar W32 



EARN MONEY »uk>$ Gold and ooatorna lewalry. nnga. 
w#toh»-Buy Ofjwf, 135% Bekm# floteii CWatog H OC, 
AnfiufrPftl, 90 Grwnwich >W. Warwick. Rl 02466 



FREE INFORMATWHHF twrym.ng Below Whotosala. ^ 

prd uniqup^rfl imal&g ImpcH. 9719 Lowndphi. Ka»*i4Ctof. 
UOS4137 



MAKE Huge Pro^fti. Genuine leather products G^eal 
demand Omili FHE£!I l Mhv All. *0 IWsofi. S-toW ft«y. 
MN ®414 



ADVSITtORlG^fCNGiX ADV. S£R t 
MAUNGU$T1 



NEW ACTIVE KAUES! HXED STATES I WHEHATE 

SHP1ENTT Adhasive Labelf. HOTLINE OpportJnkSy ShHc- 
ot 2KVS10; 500t1^. i K»tZ5. OY^Rfil Advwi r Draper m. 
Bnmier, ID &32U VtowWOAnEx 

NEW NAMES DAILY! Fi Hi a fder TRIPLED FREE! SAME- 
DAY SHIPMENT' Adheaka IdHto. Eager opportunity anh- 
v* zrott;Mflrtt4:1.C0B«a»; LDWIft: 

»13S. LET-LUSTERS, Bom ?5frBR, Wantegh. NY n 793. 

VnaflUCiCOD mtots ceH 



UTTER Mate. guaran:»d deliverable. Eager ntoirvuted 
prospeeb Bern ?5fl, rmiay. Ml 46444 



OUSMESSS^VKXS 



BUST'S CARDS BY UA|k. BATS G*VMtl &&* WS, 
Pwhmputh, HH 03001 



INCORPORATE hfcilFtov! tofl-l (itofi 1 Fw &«U# 1 WM Hrjw, 
inttodea tormi Ca l Harvard Buslneat Service*, now -BOO 
34H^0HP 



PHWIING F RC H E1 BQ B8EB JWMF 
OUIHB 



MAXE RUBBER STAMPS. Highly PmfHaHe. Frrrt DeCiiili. 
9temp*r, P.O. Bbh Z2S0^Ok3. Tampa f L 33622 



TYPE lor printing. Curatf |1.0Dd*duclifei* tsl urdw. 
Quaker Crty Type. M.D 3, Bo* '3a. Hwwytanook. ^A i&3*4 



BAflCO Type F-wndam. Tjpe ar*i ftidsper $fcampa cal^ 
logue. Mall I2.0D nsto3d*ft1e on ins) order, p q. Bom I Dll, 

eensanviTa 60iW 



TYPE and supples lftJ page catalog. $2.00 deductible 
6rM ortfef Acme Tto*. >73&H. MlrtWWCl, Cbitwi. 6062? 



FKW9ER ^lamp euppiy wteiofl it. ® dedudiWe First 
3W StompL 1720 N htpiMteto. Chicw. 60621' 



PRtHnWG frwh w end W4 iupfidiea. Usl Si .00 

Tu^otiugh Printers Supply, Mect-anioabutg, Penna 17055 



CHFK9T1US seff^tick norm and »ddrrta labeti. Free 
deteJ#. BArbara’aMaJlbex-PM. Rt. t Box 743, Wimervliie.GA 
30663 




QtIKK Cdpy Prirttlnfr Law PriMt. WHtov NMtodWto*, SI 4 
Nfcdti Main. BtodnMngtoh, inihdje e™ 



FAST, LOW DOST. QUALITY PMHTIMC by Med-S*^ tor 

srttofffflStoP pack# pfteft SR: F>fi P*w Pntk. BbY StlU 
SwiFIHA MA «J777 



Cu<X54S # wwiCrfS, Qin GOifi, 

JEMBJTT 



tHHEST CASH tor Gold. JewaRy. Gsld TeHh, Rings, 
Danxwds.. WatoPus, iW. Platinum Mali Art ties Today, 
Ff*« gift with Informal iDn. Chtcng® Cato A Preckw# IrtmqJs, 
10 South WtbHh. Dept. 458v 60603 



WATCH RCTJCASt LotM prt»s r Warranty I Ootoptatedl 
EtjicI wwglal Call F404j B&3-3U5A 



TAKi MOCHAHCCfiu Haul wrih nldnd. nxwl MiaiWl 6rtl 
In dd gold bull**** EstebltehOd tn 1934. Wf buy QUd. 
Siher. PlaLinum, C-tefttirtdi, HigEimt C»b Free tolarmt- 
tiOft: Rase In^uSlrteS, 29HL Eftil MidiSdrt. Chi^a 606D2 



DJYWG GOAL filvfir, F^rklrfl MhtWi, vW toHpr, gold 
end silver coins. & F..R.G P, gafef pteied otocKtm*e iCrtp 
end eyeglass frame*, R.L. Fleh Mrs. §52 Myrila SL, Elizabeth. 
HJ OW 201-3S3-5049. 



GOLD 



FREE QOUS nuggei wiUn each report How. Where To Fan 
For Goto, © fe DQH ASSOCIATES, jam. $63, Taytor, Nt« 
40T0& 



rmLARJRE FMERS 



TREASURE— t-ocaie quarter mile awiy with ultra 
vensilive bcatof— brufriis free. RasA&rah Products Box 
imTtm* C r Tampa. Florida 336Sfl 



FIND Coins, Jewelry. Gold Nugge^a. Mew Fetenlad Hevolu- 
M^vary Device. Free Catalog. Gardiner Elaelronics. 3131 W 
H 3Stfi Aw . Sulto K, Fhoiarvbc.. AZ 6591 * 



FnOFTVABLE OGCUFWnONS 



PlASTERCAAFT . PnrfHaH* Heme Busina® XoO 
Mnto® AuflLip&to DeteHf- Lynrwlto. i&£$1C 'Mentpork, 

Mi^fqr Ohto 44i&7 



FREE mtohnaltort Stertsf A Alternator Heoe.lding. Bo* 
4». Seyrrwur. TN 37S65 



FREE Br-Dehures, Repair Air Coj^iljcriing. Ftolngeration . 
Ok, full insiructorw Ooo-ico. Ific.L 11252 

Goodnight, ClNOl Tk 75229. 



GROW enjoy Mill nnotto M Jlnysirto Offtrikfe irttor-mAttorr J5 
IWffmrtoBf*. D%H Ttv&m HoT9 Tfm^n larval, AmpWvg 
Jay a, Kpai* LufRimir MatoytM 60000 




MAKE EXTRA MONEY DiiflHG YOUR SPARE THE! Cam 

week-y COiSmiSSinrlS ahnvr our OjtCiLing line Of Calenders. 
Fflfle ind-attwr pop-uar Advertising (jlfte, Pfampl, personal, 
eevic* from AAA-'- Tmn. Our Bfth yea- r No ewpenenoe 
newf«iiy, No investment or Coltoclkios, your o**i 
hovt- Fill TtoMftoMteJF Writo to: Kmi PhLaHEWTUH 
HAHUFACIUHIHG COMPANY, Depl- HPMC12, Wuwlon 
lewaSOQOB 



WHOLESALE dh;ribu»0n,, ™r3000f*|£sdhnfipropdiH:rsr 
■I Send etumui- DwiriPuiar Bo* 6, Per upon, Indians 46163. 



MANUFACTURER al elfOrdeble Cellular telephones 133954 
needs Balesmen Bo* Z83&7. Kenneth Sly, Florida 

mm. 




15,000 Monti’fr diatnbuting Vfi&'MC, Goldcarda tovaat- 
mpit 1100 TOMSLMO no. 3 Gto&aL SiflO™ ftoptol, 
B«n*iv9to L Fvq™*m M&W. 



mmam oppom»0Tm 



ftlPORF-Ejpnrt opptj^^M Ty, prOfittOM warid-m», mail 
brdM buainftB fffln horn*, wflfroui tapital Wt oien tof 
na ftsli e*am«natlcm. EKpe^erKseurmecefisary. Free Repcrn. 
MeHlinger. Depl. CCTC, Wood land Hfe. Cafrtoma 91367 



LET The Sevemmeot Fltumoe your amaft Ouslnee*. 
G^PtoToanl to ISffl.OOO Tros raeofded mmsaDe ; 1&?4# 
flan, utigji 



“JUNKED TIRES" I tl .09 UYWtor'i ■ 

206. Gatafd. FL 32694 



(CotAtowd pn rwrt page} 



DecEMeesf^ 






































































BUEKSS OPPORTIMIES 

lam daily rtiin PvC Furniture! tiny, ru-n hcmeda&ed 
mofwvnHhrnfl Frw report- PVC. 37SPM. Battle Ground. 
WWingtnn MS£Kh07?r 



SELL BEAUTFUL HANDCRAFTED EARRMftS. iz Sam- 
ple Fai. r JIB. SariisslMSidn 100% gcaranleed! Fl JttBrtovi. Bo* 
5*0G. Ateseabdrla Bay. NY,. 136G7 



5225 DULY "CM ROHE PtATWG " AlFte Parti Motorey- 
ckt. ineypensivH. easy. cF'rwiJi intennatkirt; Chrome Pialmg. 
to aw. Waldgrf, Maryland 



PROSPER Mcft^ F*rt«bc nsm* Businas* C5u*r*fMwd, 
Ge* flidh, frf» InkjntwtHJn StertNpwi Douglas Publishing, 

i® cmm. wrt^vw. tic ism 



MONEYt Product in Central Frw .inform^ ran Suite #65 
StafiKJn K Ottawa Oni+ni? KIM 0V4 Canada 



mOM Pr-shla f-Sh'rtB. Caps, IneHpwsiye Irmfr ma- 
Chinw. Press. 0OK 25#0&|GC]\ Tampa. Fl. 3£J23 



5ff7 P 50D yearly Tu^kfen' 1 I n your DcmpiMar'l Yes! (FVwi 
™pon. Simpson. TTlPM.Batlte Ground, Wash inpUmMOt- 
6771 



MAKE B*j HOMEY HEPuAnG WHOSkElOG AMD plate 
q fea ! Up IP $75,000 yea-ly! CaJl TOUJBEE USA 1 Canada 
i^QQ*E1«25S7 for rtluabte 4tefrra*Slrttftn rttetftd FREE 
report. Gtaa-WWd Systeme. to 57H-D7L Band. Ofl fl™ 



WORK AT HOME Buraiae a opportunities. SetMS Si 00 arxf 
5ASE ter; B& 6WEB. 104 te&nh Elr«*i Mtrfctoerwn. New 
York 1DS4Q 



MEW PnXtett ^aJe.'+rtiialFati^n Uflhfrd Hdu*e Mi**b**. 
SAftWcn. 613-7W-90S6 



HUMOUR. Guarantor SME. UST6R. P.0 Bps 
1*1 1M. S*i Drape. CA Kite 



SUCCESS-Fortuna! The Kaymtd is "How To' Books 
Large 54 VC ton - Frw Catalog. LMAFIt5. 3056 m sirwt 
#K)7 N.W., WWangtoOL DC. mo? 



&HN daily receding "torn TfiewT vesl (Free) irtormation 
\tai8, 7T1PU faHte Ground. Wi** Wkplon W044T71 



OPERATE HOME BABY SHOE Brooikig lutoew Folen- 
tkfll un#*mded ! Kits. Strop*** Store Duplays FREE .niopma- 
1m 1-flOU^WI 



TAKE Catalog. O.'dere We dicpehtp bert-eefcng 

speciehyproducte Lowest be Kw rtnotesefc price* immedi- 
ate delivery. Eu*ciatylat honra biisjnM* tifroirUttty Free 
&»ie. SMC. 9401 De Soso Awnua. Dept. 20-12, Chateworth. 
CA9131H991 



RECYCLE METALS. W, MOT KER CAN31 Etty $456 
weekly’ Free imorFTMrtKm. Recyeler. Box i2m. FranMsn, 
T«3706^12l4 



(HH - $500 wewfriy — AT HDMEir no glmiTriCkt - Derail*: 
FREEH Hoc'n*PW5fkera-B. Box 3Z5&7, PBG, f L S3420 



GET PICNlI S«™t srnas^ tfaPta— brings Cas^. 
C^dN* PflEE nportll tAtafihKrt®. Box 323S& RBG. Fl 
33430 



ALUHtMLM SCRAP - P^zyi^t VtRiiUk II - HAKE UP %3SM> 
POOitOl fflfiE Infarmaino^: 2. Bsw 1ST. 

AMundrla Bay. Maw vnrk 1 w? 



PROFTIABLE OoK) Fdil PrlftlM. PKrtwn*li(a buatrtoai 
caida. peiurtfy malahw F«* daiaila. Gold. P.D. Box 
Z+H^GO. T*mm. FL 33623. 

VWVL’S whom lh« mofwy igr P^iwdHdfi^ly repair, rflrllFfr 
ish, orator H umitur-d. OdiCk.easy. TWO small 520 pHte&day 
earn you 11 .D0D a month Homes, ears, otf ices, ^oacau ^nts. 
ij nil mil ad euwomara Si ad earning ader a few days practice. 
Do-rah Nv VTP. aod? Mffvtm. ChhiiQd. M61«. 



BUMPER STACKER FV.nier. Cheap, Simple Ponac-la Free 
Dpi»I 9. Bumper. FOB 227*1 [GCf n Tampa. FL 33S22 



HYHUUUC JACK REPAIR MAfUMtU CATALOG 110.00. 
HYDRAULIC PASTS SUPPLY, BOX 4117, 6RDWHSV1LLE, 
TEXAS TK3M1V7 



P1AMQ f-ufiihg e^Kelrfy wrfh study bursas. 

Dlpiwna granBad. Amencan Tuning Bdraol. 17D5Q Taifar 
Dny*. fc4oiq^. H4Si, Ca^.n M037. 



MAW OM 'ft ACRE I Nw Hytfr-dp^ntcs - in&apeniiva. 
pkh4f;*nr pndai^air Fvm infpmial-H?n. Robin t Boa 1214. 

FrwtfcJns. TH 37D6&1214 



UE-AflM Sd^g Macftjrw Rep«ri^ Men. W-omen 

Lu£rabB% PHiftii. Gmflidirj Qommonti ScMen 
SlOi. Spencer, Iowa 51301. 



PREPARE Taa Ft^yrna Earn nigfli tees, d^rbed Tuods 
Trwrt at r**me, tee*diK«l Prognj-n HMidhaJ T & Trfcrtlnfl 
School, Munsey, 2MW. Ntrw Ydrk 10953. 



WO POPULAR MBCHaN4C$ 



EXTRA mCOMEl Asambia prtsdoctj al Tvam* No aspen- 
anca. Details. 1-313-530*679 Ext. 096. 



MAKE YOUR ORE AH COME TRUE. EARN 560.900 YEAR- 
LY RERAima SMALL CRACKS M WMSHELDS NOT 
REPLAOHG THEM CALL TOLL FREE 1 WW45X1 OR 
VffifTE ■ THE GLASS MECHAMIX INC., 10173 NW 47Hl *T, 
SUMHSE, FL 33361 



14JH7 HONG KONG-TA1WAH Proi-jcte Oh«p SmMl 
hpts ^erme t u Til n fmt Has^. i7iSP*4i2. Yphe 
CHy.CAMW 



BECOMOmM BATTERIES! toJy i#m Hyndmdf 
W«kly Unlaid Swrrts. Frw In^ormatwn. bialtory Ouliot, 
Bur 3300ML Hldiltny. AC 26003. 



11,000 WEEKLY AIR TOOL RERAJHMQ. MattUCttCiftL 
Parte and Tsote Whdleaasa. Free Datajb. Box 534. Wichita 
Fal*. tX 7-5304 



li.HH'S WEEKLY 11 HftASJNG FROM HOME! Immedtilta 
qpf®rtuffrty! No OtS Helton I Mb C, OtH 35SSPW, Danbury r CT 
«ei3 



tl, DOG'S POSSIBLE. FREE, Stamped erwalopa PnogrosE. 
box 93248. Los Angela CA 900*3. 



vmxn sqiM f mt Ftywp^. r+^d Daman# 
RMAhhg Proof Ti.ffl. iHafundaWa) W*odwln. 
Bndgewaiar, Mats 0E33 4-2299 



HUNDREDS w*Kly aatf ty. Assemble PROVEN products m- 
your Spera plm*. MS tspeben^a Fr^o Rngchure. Cdimcil 
Bdh 2277, SilWindalC, WA 96383. 



MAKE High PruM. Hot Selling uoeose Plates. Signs 
VKumagiG. PO Bo^ 249e6(GC!L Tifpim, FL 30623 



MAKE RifBfltF Slumps. HigWy Pro^MjA# Frw D^pils 

Stamp**, p 0. to 25909 tGC). Temp*. Ft 33625 



VENDING MACHINES. Nd MULrlfl. tolas wA am^ : .ng 
profile r ‘Big FREE, '' Parkway CorpamSon, 1930 

FMB Greanapnng Dnve, Tintomum. Maryland 21096 



m& BUCKS M TEDDY BEARS* Manufacturer Seatca 
DWrlbirtwWto Wish t S1W.M0 Per Ye*rtTeJI Frw 
i-eoo-ia-o m. n4u 273 ^^biwL r<j , F»mn 

ingvifle, NY 11738 



ASSEMBLE PRODUCTS AT HOME. Many Qwlunme& 
paying Htgh Weekly pfotHE presently a^aiieb^ wihout 
mwkhmafti Wrfla BuemewwB. BdK 9006. BsJdwm Npw 
Y>h k 1 151 [>■ 900ft 



MAKE HOMEMADE BOOKLETS, be ea-^ed $167,000 
witti mina. Free Memeiton. PMcon. P.O. Sox $620, 
Smrvlb. TN 37364 



huge pnoprrsi learh ven cLEANwa and repair, 

Yb4eu And Trtmu^ Manunr Rfvaali SE- 
CRETS? Prior Enpantr^r LI tneoeesary. Frw MP: ViajP 
Publicationa. 3540 Witahira Bh-i. Sta. 310 Dept. PM2, Lea 
Armies. CA 9001-0 



NEW! GROW EXPENSIVE PLANTS- SELL F&R 1000S 
PROFIT. Frw ndnrrrjHOn. Grnwbiz, to 306-M12, 
Sen»na#y MS 319476 



T-SHIRT PRINTING HACHMES- W*«4! ptofassionaJ 

gH and flfiulthaitor Hrwn pr mlnig oquipfnnfil. InpaponHvn, 
Free bf ochurea, Catco Su*pty, 13CP6&-FM NW 25 St. Cofal 
Sphnofi. F-L 33065 



S300 A DAYI Takiog Phnnr O-dflre Pwplr Ciili ¥du. 304- 
776-5571 fell. L50. 24 HfiUie. 



LEARN Gfitd. Silver, PiaUfl-irm Scrap fleoyefcbg Buaineea. 
Frw IrtEcrmalkm- Rocycl mg. fcix Rano, HVH41* 

1216 



AHAZWG Tape mHktf up ia 1750 00 y&u r nexl yveekend, 
Send t13« Id. FACT. Ppx 33A, Mgnrw Ctty, mo 63*56 



FREE REVOLLmOHjUlV K.ITI 41&50 We«Kiyr Ricome e 
Monga^fr Reduction Caniiultanc. Mfr47S-M£17 



EARN QUICK CASH I Bov Governmem ulzed Cam, 
Nx4a mmputflf?. teereiry. Stfidree. Box *M-AD, Wea« 
toinACASITSt, 



MAKE: 515JHN MONTHLY! Ltdy! Ma InveilTwil. MtO$w- 
e». to M2WL Diamond te. CA 



MAKE 17,000 Monthly &a Lan Broker No Inwatmcnl 
Free DMwb FbWKMI. SdX 3573- A Artahettu. CA 92603 



YHS*WASCi5»C4rij GUARANTEED ragardlo^ at cred-l his- 
tdfY- fat BUS. FREQ CradftG, to 32369. PBQ FL 33420 



YOUR oem wccift^ul home bowneea Seven moat p^olH- 
*m MtRHW. FREE DETAILS, to** Pudlnhw^. l64q 
AUeAmefc Road NE AShil GA 3CB45 



EASY lint MONTH. Yl Suyin$‘»Jling U9 ed dir?. freer* 
Fme mtomutfoo. autowy, W7 o*k to*, 
f rtflncHWrf. Tx 77546 



FORMICA: Repair Burned end Damaged Court ertom 
WITHOUT Hi: PLACEMENT! OuNCtL euy !D UGQ'dfy 
Change Countertop Cot-ra WITHOUT REMOD£ilNGl IMP 
tip ns dl ipadmsnts. homee pay pno-li^ medial ety. fatsos 
Fmet 20072564742'. inCnsduCldry VkSeotape JT4 Rww^AH. 

to mo PC V4**#w*r. WA 96«0 



$1 9,006 MONTHLY Wtaftto® 5 hou n Wwkly' Cm I rrLurd- 
«d rim^ |300f) 674-8155 



PROFIT FROM REPAiRlHG DAMAGED WMUSktELDS 
NOT REPLACING. COMPLETE SUPPLIES. GLA2-X 
SYSTEM «66**kJT7& 



SUCCESS AHi MONEY ir« m y Pm m huphUN 
plara FrtKKdrSlpjIv Hsrfl*^ 6 Bourbon SCrWt. Guibn 

27?D. Peabody, MA {?1960 



LEAHN To Dperale Sever Mmi Pr^Mable &uema±eH 
Detailed Book! 120.DD Guararteed 1 Fnee DeiaiN. Wrta. 
Edwa-'ti StBifce. 9 Mecca Dnvs. Sahsbury Mi ls, N.Y 12577 



MDGPBHOENa W WEALTH, Htartmg your own that 
toinea, Fnw hdormidon. Edod enenpnaes. 1074? 
toinwi W«y SulHt IfiK R*fleda CA fiiS» 



5WHOUR Hkmg ph^rrt PART - TUMI Hh#B* 

EASYI GuaranDaad. FREE ,-|*Uira Canm. to 3$7. 
EalrvHM. TN 37062 



BehSatidhajl. new 3-D camera bueimaa l!t Send naw— 
phrtcf'de tails Chambor. 3 1 a— 2D1h Street. Mianu Beach. FL 
331 K 



1M0* PflOftT MAkLORDER OPPORTIIWTY S#Hi bDOk*. 
reperta frwn your home. Ftee Deiails. Casrte, 1935 Ktppm, 
Lpnuilki Park:. Ml 45146 



TAKE nCTUflES lor profit Camera Venture*. Box 771, 
L*m*r, CO 05052 



ESTABLISH fyrtnabte T^ ! Drder -business at home. FREE 
DETAILS. Write today Ae-L.rt Suite 301, 155 

tome pr.. Harrow, mbs* 02339 



tW WFlWM ONE SACK CEMENTI FREE Picture Prof' 
ORMCQ, BO* 1WK topana. CA 



LEARN MfRROR R ESA VE RING Irw. inrgrmalmn 
StfrtefCffttt, BOH 137, LBnrfuwne. PA 19050. 



"tfStiuOQO MY FIRST YEAH" tow repair business. 
Spam-ume Free bv«Mure MaslerCrah, EJept. 912B Bdrk 
301 S3, toennah. Georgia 3141& 



HAKE MILLIONS MANUFACTURING BATTOHCSM Free 

fatarh. Evarim. to 365. Bwfr. hU 07603 



HAH-ORDER gpPQWTUNfTY: StVl pftffrta*** tone buiL 

im& wwiovl fiapai-tence m apu. inibrtd#itn to Utf 

Qrdar jMeocWw, Dipl 533, Montvite. NJ 076*5. 



ran .htaffto dtlwm.. Delaflat Weymar, Box 

i*ftPM|fcA«tw!lte, PA 16613 



FREE infomiatoi otr § 4^40 Hama Busifie^jim Amdl 

Enteqsnwj. 904 tel SfrwL Malroee, MN 56352 

P1AHQ Tuning Arjvi-nmy 2^1 Germinla. We^ander. ARK 
72502 toy Home lhtm*cto4, Tck?T 5 Included, vaW 
Master bird. 



PROFITABLE Mrjnw tomft&S. Prpwasing Med. Sl r 0b6 
Weekly. Free Dtriaih: GC ttoedrv, Bax TSSfifi-lFU). 
Washington, DC 30009 



FREE flxlBnsivB defrilj nirvj no npn-wnse high pjtffh 
tone b uU nwwa. SHARP, 1 15PM. 3767 Highland Drive. 
Carlsbad, CA 93006 



MAKE Money Selling Irtarmalipfi by Mjil ViHtn to 
8329frPM, Pwttmd, Oregttn 972S3. 1-600^22-7625. Free 
fate, l*i 



GET paid tor rfijuding lett^' Wto: PAASE ■ SAM. 1*1 
Lsbcolhwiv. Ne-nh Aurora Fl_ 60542 

EARN HOuHCT^tlioa ANNUALLY WORKING * TO ID 
DAYS PER MONTH, ^erritingi |ha fp5l*Sl gng wnfl Hirdua^y -fl 
the naslofi, manrtacEur&d housing Hg«pan*i« regu^md 
Fdr ddla.ra 16.54 to: Mobil Man, P.a to +64. HcttfT 
Springs Aft 7S43 

EOT Uonlhhy Hpme-Unling Phignni. Step-tSy-5ttp 
Inasrutlhifti! Gamirei^ni Wi* Ldw. 13HF3, Ate Hand rk. U. 
71315^3172 



V YOU KNOW RLUMIWL vre n (tem&wirale here you 

c*n doctse water heater longevity Sef^ C6W« mortey, 
present Ifovm. Gc4>d Incom* prtafrtteJ. €temar.iei 
6ntef|m»L to «&. Monterey, CA 93942. f40flL3&4-7gi7 

10 GREAT BOOKS IH ONE. 1o ilart and operate 
PnTfitabteitgmff Buatneews, Ff&e fatalte. W. PhUllpa. RE. 1 
to £3, Brush Crfefc, TN 



SPARE lime hu^neswE,. Financial indepertdee-ir Free 

d#tflili. Htweb-^nd, Cotone I Ledyard Hwy, Ledyard, 

Cbm. 06339 



CCorrtwfcd uiiwlpaga] 






































-i- 'Von ■ t 1 s ' '-»> * 

BE VOW Own Bats' M»Ke big money with our 2500 feat 
Ailing item* Dnailf *5.00 to: towl Mvfcefing Company, 
to MS. toton. MA G?i30< 

KAO BUki r-ZT pay' (100 » hlM.Wr.1i:' PASF.kS9.i6i 
Lmtolnway, North An new*, IL 006*2 

CHANGE your Ufa. succeed in business. Our 46 publiea- 
liom wM qw* you Ttw Knowledge to do it ©rater Free csteGpg; 
M UnJM. to Ttlfflfe GMiMe, CHflbmb 63072 

START VOW OWK PftOFTTABLE MALDflDE~H TCE 
NESS NOW. FREE MFQRHATCit Serwj SASi to Jay MyW 
Publishing, to 7l^ Vi|«i P*r*, L 6&SS1 

T-SHIRT imprinimg maKjfi l■snate^i■Hvlrl l . 

*ny plain pjt+wr rocipr ££&95 fcfl tncagdse ***nfltariSJ you 
™d hw lan Imfafa. Mor*cfc 14DH37-ME 

VRLUOt4AinE MAKER! Gel rich hr, R*ai Eatata on bor- 
rowed money* Ftw facts Inuestments Boh tOBZ-M, 
toperwi. CA £20*5 

NO mOVETJ MBhe thOUfartOi par #ook in a f 'em hours k 
day Tree Mormathn. write . TMQfi Publications. Suite 313 
1OTJ £ South Street, CwtHw, Cidn. 



HOEPENDEHCE woridrlg Irgm home. Delwls Kan* 
EnEw^ nw, 1224 W «1 1 S«L Oify. K*nW 5 *£*il 

best frof-tabie home business OPPOffTUHmES . J 
Proven MONEYMAKERS..! DeteJb . . FREE. . ,! Wttte: 
CMS, fen 24frA >29. tgPKtondwry, VT 6S14i 

HO momsi REPAIRING WMD&flELDS an d place 
fliew *70,000 year* Can HKHM41-*S2? tw FREE dKfltts. 
d W5 Trchn^ogy. Ihc . C*pt 1 SP *34 Turner D* , Duwigg, 
COB1®1 



P4EEO MffCY? Earn at Home Free details Sougiea. to 
imctoutAzeaif 



TAKE PHOTOS- EARN iltt HOUPI (Ffwh fntomwtmi 
Camera. to 73&CP. vUptkmvtanllo. GA 3»77*0f» 

EVERYBODY NEEDS HONEY. Thaw money lo be made 
in csmtrecls. SAS£ lo FootiM Entp, P.O. ion 2315. Delta, 
Tfcr 75221 

FIFE YOUR BOS&1 I bOughl rrty Holla R OyCt iW C&ditt&C 
lor cash. usmg money dseortnea that ended my yeans o? 
powfy 1 as teacher wflft sewwi chitfftm and won me Wash- 
ington flwt interview end mapmne tzcmr photo and story 
Nnw helping atom* -gam WMtth. us*n$ihew simply applied 
towwta. Cm h»ip ywi log. FREE PROOF : Dy*. 33 

Brurcn^r, KiJtoen. T> 7i$42. 

M MONEV REPA4RWQ ALTO WWSNELDS. Supplies 
and Irw irtPsxinkliOn. Grvt&k Om* Ptlth, PO- ©Q* 2*3- 
M&iliOtir^ AR Tlfl® 

AaBEHBL£ O&mt O^nufens nC home UAKE *K» DAYL 
(Fr»l tJetaU^: Assembly. &a* 739-CA. WatSinsvilie, ft* 
3Q67?-D?M 

YOU CAN EHD ABNCT PROBLEMS 

HOME BUSINESS GUIDEBOOK rroais profit buihdw^ 
■acrwls Pmee damns, &UBr*nt#*d Jfotwn Suho 

m. Pgpl 34£FC12 6336 Qr^lc, Ti^aan, *2 A57M 

DOUBLE VDUR HCOME SMILING. FREE PROV EN ICTKfl- 
QD. HOT SELLERS. TYPICAL QHFT&, CLOTHES, T|hal 
htmabMval. 54h Aw "B" 3-tiQ Zjam & P.Q Bose lilt. 
Guaiemaifl.. Gwat^Tifi?. Cahlrai Am«n&fi 

tl BO wnda you* name lo -mery Irga gngc^lunity in this 
m* 0 ** : ™i ■ Oppbrtirfbly 3****^", Oapt Q M. Bts* 2*1 D6-. 
Jut., FL 222*1 

*250 QAJLT1 RKy^feng "SPECIAL" M^Lete-Puactes Ess> 
moneyl fFree) In to mu ton. Recycle. Be* TiMjfi. 
WMkiiwII*. Oft aaB?T-0730 

iajtKH OAR&oi CROP1 OR m OMSEHO. Sell tw 
Pound Simpia Slad (Enclose Slamp;- LEELAW'S, Bo a 
ind^nagoaia. hdii™ 4BiS0 

’ WNG KOHG, T1AWAN Prgdud! whoiewia FREE mfgr- 

miimn Bs, a»0*-PMC AuShA TX 79J&3 

*750 We*k#rid Plut ® M-^y MMing Bufirmaa^i. 
Send $1955 T&: TREASURE FALLS. E3 dx 454?, Palais 
Springs. CdldfedO S1157 

MAKE M HO HttONTH SPARL-TRiEr EB&y Witt >^rCOM- 
PiTER! I'Ffeej Report Computer. Bob 739‘CC. VVatk i navi Ita , 
0*3067 7^0739 

taH.HH. FIRST TEAR ^ Fto hfWtofH* ■ 27 hW «Mk- 
new PROVEN edes jfttoi’inmtiwi-iz toKeFundabie D«w 
Nantz. &0i »3L fem^irok. Ft. 

HOW I TURN JUWt Into Fun $ Profit $3.D& + *1.K PAH 

nsmko. 14431-PI a SW_ 1 11_5lr«t. Miam., FL 33IB5 

MONET selling toprlnted 5imawea r T-khrds, taps, lack- 
ala. GWfljtfs Dfflaiif Griphic Spor*mtr L JJ Drgatfl, Si 
ChMM*. MO 63301 



BTjOOO SPARE TUBE AT HOilEt Mixing ‘SpwtuN" Bddk- 
Isla EAST1 (FlNl InlOfmtttOA. Thotnat, Bd* 739-CB. 
Wnktiwill*. <3A 30577-0735 

HOkETHAKJHa NOME BUSINESSES. FREEmlorntobOn 1 
MeHifiiy FuttiEihi ryj . -3J3 Wakwi' Ayeni»„ Lyndhurst, Hew 
Jersey 07C7T 



*W40 W^ftly HgfwAUWriflPrDflFWTi, GuaimMwd Nam- 
ing *. Siart tnwridlitely. Fur delaiis and uppUcelign wrili; 
tuortd# Rut* P,0 Bojr 1A1H Kiw» CUfy. MO ^133 



Out of work? heed honey? si.qo boguyt it™* 

yuy 1 Id AHh your mm bLainwa th rough dtonlisd »dw- 

tflmg. Papulai M«h»iyctClft«ttM Dflpi. SG. 350 W. 5&ih 
£lr«t. New Yerh, 3fY 10013. 



*3,440 MONTHLY AT HOME - SPARE TtMEt Furmhfw 
Ftestoraikm Ng im*gsfrnent' ^Freel Oateils- FWendtL BdY 
73&OF, WIHUA4HII*, GA 3W7T-073S 



MOftEWAAICtolG OPPOlTTLMTES 



Of FWJUST-THMK!IHG , 'rn^HitnueAtshdw SAJastefr 
few guafanleed $5. YES Piwtodti, P^J. Sox ^3£lt-B. 
CirdeviHe, OH4ast3 



BUHPEH SUCKER Printer CNuap. Simpln, Puriahlt Free 
Detail* Hurn.per. FOB 227HlfOOK Tarnpa, FL 33§H 



A* HKREHBLE U0NCY4AAKINCi REPORTS HO HO 

Sy=W>; PO Bgx 20646. OUAm C^. OK 73t$5 



MAKE RUBBER SI am pa. H^hty P-olilible FrW Dei*H|. 
Stamper, P.O. Bp* 22S09 (GQ| TarUpa. FL 335^2 



LOTTO BHEAKTHROUOH FINOS west nuwers. free 
HFO nilATIDN. KARINE, BOX 1731 AUBURN. MV, 1»h 



ADVERTISE Fine m SOT Mafjaj»nea. *5l». CHredory, to 
ItN, MMnte. GwrgwiSOcWI 



FHAHCCAL independence Home msilc^aer buatnesa. 
F w detail*, tourer Entef|mae*L Dept! ‘70S OakiMrk . M*rnti 
tS^nd. FL 



mHUATE VLH 1 Makes **5,650.% LSASE. to 2232. 
Ftoritani MOSD32 



MAKE UP TO *7*0 NEXT WEEKEND- Cdmpkue Tipgrt. *4 
Otehpm Mgrtaii PW. PQfi 150*A3. Summit NJ 07BK. 



HOME Assembly OpponuniiiBif Cab 2* hn |ftece«r^ed 
l«WWC, Ext 43, 



EXPERT Amn whiim oppsrturMly gJteri. mahn ygy jncftl 
Frp* D*tfi4' tl Pans Drkg. MyAtotflgn 'WV 2^705 



NEW Wi^hh Builder UnlimaLcd Income Relire **rfy. Free 
rdlQrmelPfflrL BASE Knlghl. R.O. So* 4S2M. JacKflonyalle 
Beach ffeMtdi. 322S0 



BROADCASTING Ge eeie 1 Learn hqw. f ree Details 1 AftP. 

po. to «soi, Wteiw*, m 



WOW FREE DETAILS. Over tOOO Mwwy MpAIng 
™iM? Alger Publishing. PjQ BdK 763, Piwiutkel. HI D2S62 



MAKE AMAZING PROMTS asnlh Inrnlmtmlfi. Sp*?£i*l Re- 

gsen. sa.OC MailShop USA. Be a 1-DO. T atomy. FA C9D65 



"TOTLf TOUn INCOME OUAR ANTE EDI I 4fm Ihfl Rivers 

c-1 alerting ytwf nwn business F.<ee Oelaili. KlH Fnterp^Mt, 
ID® Coronado Ave. Ststte 3G4-D. Long Beach. Ca'irornm 
90B0*. W«to T-bdayi 



MAKE MO MET IN SPARE TIME- Ear* generous wrirrar, 
itonkiA* wjbfgriptlon Hspr* 5 entociwe fer i**d4hgm*g«in**. 
For fiee detail, tend tftia ed wMh your name and eddreaa to: 
POPULAR MECHANICS 0*p(. AS-S. 2S0 W~ *Sxh El.. Maw 
VW, NY 10019 



MAiORtffiOPP OT TlWTTP 



BEGINNERS WELCOME- MAft, ORDER PROFITS. FREE 
REPORT. Street to *1731, 51. P*ul, MN 55111 



HILLUMAIRE hfaiKMMr Rfr*ai Mgney^Kkking 

SecrtU. Frfra. i^iidng hpur ^astatic. Mel Fdwt-1 Nb. 
Hollyw^bd . Cahtorma 9 1 6D9. 



HOME MAX. ORDER BOCK BUSINESS. Stall Part-lime. 
Free raborF Maacor. Oept. IS to- B30B Silver Spring, MD 



BALDWG 



feNNOXIDI. <5rgwi Hwr 4 Montf* Boa 731K. M-MjI 
T3». Pfcflibpiftey. 



BALDWG HEADS NEED MY FREE ADVICE, DtetOvtfa 
to 916313, L^^wod d, FL 33731-6*13 



OF HTEREST TO Ail 



FREE PWVACV CATALOG. C^h mcddW WwTarHt^rk 
Hiding mm*. Bec«t tom New Ntenltty. Eton, Bps 6*1 P- 
PC. Valley CA 92726 



HOW Tq SaiiHtontiellir Reduce Your Mdflgage UMbihI. 
5m* *10.000+ Fran DtfMb- 301-HMU1 Mvngw 
BuSfara Baa 3t^P Gorm^ito*n, MD 20074 



ASSEMBLE ELECTRONICS. Earn while yOu Mam We 
supply comppnenrs Payment sent! Send aelf-addreaaed 
stamped enveiupe DC ENctiwites. P’,0, toe 234frP, 
Nwhury Pwfc. CA 01J19. 



LOTTERY Plpyrn. Jgu» prmgrtg Olub Vawihpn trips Hffl 
hp* New^Vm-cim =iwvpnp Wm? Send 15 to: 

Wi tmf* Ciftto, PfctoMhd. FL 33S45 



HOME EMENOENCT VDEO Pr^lflfiaiflnal idurie Hi Me- 
saving tecnmqu&s denrons.1 rated by an etrergendy rtuit 
phrfiician heel atlack. : homing, downing . bleeding, 
5boct. poiMKiir^. drug avardose. burns, to:.® incJudea 
poitage. KordeMe Enterprtwt P.O to 244. Hucterevilie, 

va ?ms 



HAN'S Inner rrt»|lfc0*» to eonlgniirily Otworepn *3; 
packer Publieabttod, P.O. to iNQTi, Av*abk TX 76716. 



TV LOYETBtt Gel an cable c^hapnela! flec*idlng teile 

simple tecrahL (&i6l 




□GVEWMEffT SURPLUS FROM *1 LJhCte Sum 'mSti 1 

billidn S£ In luqjflLH goods to -sail or g^ve away f 1 uroba» 
diiwfty (Tom ^''l ih^-u U.S- mail ftbata, -cars. pian«. 
*tac?rpnitt, omdttrjvttri**, iAs;. Rrf Buygr'i Guld* cull 1- 
0OA* 33-41 W*rtS-41. 



DRUG RAID SEIZURES! Buy dhd ch«p. Cars, hau». 
tomtei. COmpuiara, d urniturr Write. Sou-uma, BOX 4309- A, 
West Cu-itna, CA 91791. 



BUY at government auctions (let any stale *4 00. Henry 
Philips. 73502 Wesl nOtft. Lockp&rt. IL 6U441 



OOY1RWMENT SURPLUS How vto wtwfe to bu v m y our 
nmn J3 ffl. L*U*1 HillA to H&AR01. Simtan. NY 10524 



LQRlWS BY MAI. 



BORROW 50OJ5CO "CNarnighl. ' Any Pyrpgw* 
PHety'Fieedeta'i! WHfte: Martin. Bu* 1563 M, Sutety Hirto 
fL 34656 



BORROW $6O,0O0 r owFwg4H. " Any p<rrpc*e Kwp ipdefi- 
nrte*yl FreeRgpPrt! StKoeae. toe i9?3^AZ. IndienajtoliH. IM 
46219 



BORROW E500 - *40.KM <rtv Signatefel $nk ElngiWe! 
Ahy Purpose' Free Applibarllcji. Lilted. Boa ?BZ7M Long 
Be rwm, CA 90697 



«AL DMCTLV: OuKk Kignalurfl Lm C^lt G»fdt 
ItSLed Nan^iwide 1 Dum man, Enx 35fi23-FM Rchrrorf 
VA KL23S 



MONEY PiqUm? Fn* tok L«fuk Cash, 

Gbremment Grants, diher benefits, avaitoble to Individual 
Write - AewGiBles^Jt. 6dk 9008 Baldwin. New Yerk 11510- 
W06 



NEED MONEY? When Bunks atop wa Mad no er«hi 

tfreck, callularai dr cg-stgrwr? rwedfKS Pgr Applieilfflgn 
Witte BOGT. 1 107 Ciawtord- Rc^d. StMesvilte. N.C 28617 

PAYDAY Lt>i»J*3 - Mu-aii ii-kHaiku r>g 
1400-H506H 



BORROW 150.D00 "Part". Any Purpose; Guaranteed. 
CepiftM. to S0135^W ClwiPtto. NC 2Scf^ 

VISA’ MASTERCARDI CeapdS CfaW:" ’ 

"MH| 0 tty o7 Apptaants A^ter^tir T*pH-Frea. 1-800- 
Wft-ey5t.£!dwisK)Ti iS. tssm-rTiewtra Eiank, Somerset. NJ 

iCertinued on neifl pa^ei 

DECEMBER I *m 121 



EXCTTINO INCOME mCOVERY CREATES 'THE WAY 
TOiaJO AtJAY" ...li plus ISASE) TayCb.S»W.Cdumb* 
Ct . Giecn*ggd Sprmge, Cote 81601 



WTSTAJWW HOME MAILORDER OPPORTUNTTYI £a- 
cepbanal Earnings. Frrw DaLhiIs PtettbA Mailera-15. B«4 
26900-300 Albuqueique. NM 87125 



MOT conpoittenzec: mlormatton, -cash 3^ fantasy 5 fcttto 
mmjdM report hiMery p*i? entage* and numten ip play. 
Sertf *£ 00 SASE to: PM Ente^riws, Suite 774, 41 19 h 
5W* Rntf 7, Uuderdste Uk w , FL 



BORROW BV MAIL Bel EMW5.030 Ourtr.ly. toffy 
Ewy ji nii DuSlifin 1 Send lot Free AispHuEiun. MJP IrduHry. 
to 53t, Brafbt, NY ^0*61-0S31 



BORROW ANY AMOUNT 1 Gal VI**toterCud J Imtwrf 
rttply Sunr^ta. Bus 42X Btlhpagt NY f 17t*<0O42 7 J51G) 
349-1649. 



RUE MONPYl *300.600.000 Ctwewwy Grinte Nayw 
Hrpflv DeiSr IS 11 00 (RMundlt4e) JMda, to M&^PMl 29 

... j -.-. . .- .-. i ... C □jirjn 

JClT lllDr& ■ ‘l'iIUo, JRuXZ 



BORROW iiiOMtOa.005 6W4 <il qibte F™ eppl^iitofi. 
fftoBal 3441 Herfsfcite m Br MtoA **G 



























































FHAMOAL 



WCmOjDTHING 



uvweirulM 

DOm^tMV-HO.MO' Ovrmiyhl " Qn Signtfgrv Kptp 
in-fttmilaly* Aclinn, So* 649^ A Bar, QA 91 TH 



FEKftAL iceng Fw Small Busina tow Amll. pfiOGj 727^ 
07H far detail* 



J^WO Cr 4*1 Wo Crftht GSfttf- Mol Srrf^mwion AduM 
&p*1 If13| 791-9550 



CASK HOT U«E_ $5O0-foD,M. Refused Elsewhere? Pa&r 
DfimJil? Sffk Eligible 1, Fast approval Cafi HnrnetfratBly! P12J 
MMBH 



BORROW 11 Q 0 - J 1 W 0 OH F 0 dU^ Conffi*nti*ll Gl^diN, 
Bps 26027K Plaflfr TX 73028. [SUSS 59M81>5 



VEAMASTERCARD NO SAVINGS REQUIRED. Limlte to 
t&JOn.DO. Business kuna 1 q Si ,000.1300 PBrscmaJi inana in 
S4fl.®0. Bad trttil OK 1404-221-719 34 h&yr*. 



BORROW 1500-1,1010001 'tmroMi&ie-y " On Signalur* 
07% tligifile' Credir-3C. fouc tStfi, Sg*tnQ. TX f?3fl4 



£AIt LOANS fcM-MO.KW Approval. Unemployed, 
bad cradfl wekram* De^fe 1719f6W)A90, 424 hour,) 



HfTJLNT CRECXT ($000, == Wq CREDfT CHICKS NO 
BANK DEPOSIT?, CATALOG SHOPPWG FSU GOLD CARD 
1-HHIHW 



WED Money for KritagWIedh school T Been low ycu psn'l 
gel grants 7 Ynu can, Fegarcfiess dl ian»lv ln«xne. Easy sfcap 
step guide -shows nov you san -a# vp So K-.ftX: pe^ 't*** in 
grafil money. (M 10 day money b*C-k gyaran!*®^ Send 
119.95 a $3 00 54H to Midwesi Inlorrnehon Services 15-1 1 
N. Wesl Si rest. Sure *i Dept. E5. W-ch.ia. XS 67200 



RAPID LOAMS. Mv* Cnpdnrt Card* Qyar^Epfld. 
Ea*Cull«e. UT W. 42nd St. afiOS’P NY, 10(36 



PBHONAL 



COLLEGE DCGHEl High School O^om*. AythnnLc 
leaking Hov*tfY F« CHJfaO P*£< PM- It 4 NlW 
C*rtfft«ft, 21G 5lh AWrtUt, Wflw Voa*. I ®1G. (71 B| 1646303 

&* mmi 



RtMAjJNGffmm 



CONFIDENTIAL FUfinn-ling Service Lflijfi h*l Ol flfr 
AgaHs needed. Ftee deftila OCR. P O. Bo?i 2 l 6 M. 
Carson, NV B9712 



FREE I REMAILERS LffiT. AGENTS NEEDED. PS. Bok 
?9e5G, San Antonio. TX 7E229 



SECURITY, CurihditfUlAllY, Detalta: COflMJmM 

Wrnmo%is«. -B333 PacHte *H». stock-ion, CA 9MG7 



CONFIDENTIAL, um*il Irpm Grad* fr** 4tUl*. * L 
EnlerpriMK, P Q. Dojt 3731. 4&0 RupeH SI., Tfaffftiieir Day, 
QfiLdJ-kj , P7B E-E3- Catadi 



CONFIDENTIAL ftemaillng flecpmng f o#wflrd^ Wntw. 

UNied Remgilera. &oi lJISA, Biederick CA 9§*05 



JWKBJ-AMOUS 



HD VIE Saiiaii, waatants trom 1B30i, IBIO'b, 1950 s an 
vidn Free liat WfTle Horse Video. 34W Fitmshire Drive, 
flarmingham. At 35?36 



BINGG CrtflFS Pers&naflriBd - Magoat*c l0& - S4 SS + 
tl M PAN, F^w matching mailed wilhin Ipday^ 

Pfsr*tffi*% vguri gF Cteafwftier, 510 ^ Highland Ai^., 
dWWfft«f, FL 34&16 



wwmpmiimi weous 



BUYING Tyngsen drtwfa. la^gis M-4E i -«1 4 

OWo 11M31 -6533 MHd 



GOLD, Silver, Flahfnjm, Mei^uiy. Twlibin, Samples 
EvaluaiadF^ee Ore Am&p&Q, Service’ Gaflwtt&fisaiBftPni- 
m Toi- Ftee; I- 6 OWMO 1 O 



FOR SALE MSCELLANEDU5 



RECEIVE frm @0 Magume^? Detail $5. Bdfl. 

POa 107fi.PM SneOville. GA 3GS7a-107B 



LOW IMITREST CHARS CARDS 



PAY LESS! 11.HV - 1S% VIS AHA STE RCA FUJS. 33 
BanK&'AddrflH«. New 05PtclB?y! Pr-imePress;. 2l3 
PodeiLhegd-, *#5Gfl 



I Z2 POPULAR MECHANJCS 



CREDIT PROBLEMS? h la Hwf> yourself! Get loan* crfttf 
cardaand lopcreiM nsling Free r^-tr> Intose^. B On TOdi, 
Connesur. OH 44030 

IlS.DtO Loan &ad Crfrj I OK ACM 2550 W«r Shaw, yyi-? 

IffiJ. F^eeng, Caikf. 937H 3^a>5HS-Om 



DEBTS? B*OS? BAD CREDIT? Kn prgbl^rrd Weifl hfifig 
now. Applicalwr® *cc*pLed fn KftiMXk Nos 31 l$m wmpafry 
Frpc nppuralhje tfl (W5> BTfrttQQ M *nH! TCAC, CHpt 
PM, 4BD C^rdyry &e*uth #117. Bwnilnghem, Ais&flnna 
35236. 



GOLD CREDIT CARD GUARANTEED APPROVAL. ND 
BANK DEPOSIT NECESSARY. CATALOG SHOPPING USA 
GQLD CARD 1-BD0-S63-T7T4 

MEED CREDIT? We'll pv yw ■ *«** tr*« t*rd 
^ogardl^df hrs^ry, Mnkryptcy, or credit pii&^em! 

S^Pi> g jaraniMri edible No tui ■, depoT- 1 raqulryd Nc> 

ert-dfi eli «k. aeTaiti 30+-7?6-567T EjM. FC216 2a 

Hama 



LOAHS... CREDIT and CARDS' Gel FSftWfllv Quick tf and 
Easily, ftfvf amounr, a: y masjn. AH e-'-aible. Guaranieed — 
We Deiwet ! Moneyt screes, 4531 Can^pba I we 

CA 92715, 2J hre (?14| 



DASH Low, Gnpit*. Omdil Dad CredK CB£. 717- 

M1-102S. E*t 



UNSECURED Fe^so^ Learn TgJS&OOfkBuwura L oan* 
Te SlDOJM.O&a.fil [Ml) 569-5275 

IMPROVE YOUR CREDfT HATWO...GiBni prc'lts Showing 
isihers how 1 EASY, GUARANTEED method. Anytime l605j 
4654997 



RfPAJR your CREDIT RATING1.. Raj* HII yflu t bank «t- 
Ci&ufi! ydfh taalil . FREE DETAILS, wri»: CredlL 2G40 
Duck Lake, Whiteha/il. mi 4 ^ 1-9719 

SCHOLARSHIP GRANTS ROM DOQ.DOO available luI- 
lcg« eihfr i guaranteed aourcea. $1 00 intoi rnancn appiiot 
San. FACT. PjQ- BOH 413-R, FonH, NJ. EXHS-0413 

LEAPN CH FaNmtiM |nitep*ndRnt«. GUARAN- 

TEED. Fret Oetfflfe &A5C. Lift SKvnty. Bok AlflL Dtffi 
PMi^OmehhNE 



HEABffiAKB 



HUGE SAVINGS Ellmiface Deaiet Ma^upa Free Ynai. 
BatleMH WHitesale Terms Arranged Call Toll Free t-BOCL 
323-1212 Or Wile: Ue^tis-PMC, Ptotairird, IL tlTiO 



FREE HEARING AB CATALOG- S^w ll by maiil Wrtft: 
Moni.'vViv^rt " 9530^M-12 Larigdan, Sepulwda CaliFSrhin 
01343 




CAtfT P4MS YOUR FAVOWE Ipbacea or Royml 
Cigar QwnpB*? has <r! We &Hlp **ddwida 1 -SOD- 25^7652. 



SCIENCE & OEMTSTFTY 



"EKPEFHUENTEHS" LABORATORY CHEMICALS - 
GLASSWARE. qmiOQUe $1.50. EltJblkSlHd 1953. 
HAGEF4DW LABORATORIES, 1902 Wnallingt^, 
MANITOWOC WISCONSIN 5*223 



A5TTOWOWV 



TELESCOPES! CnlgJOg ^M69. |1 JW S«p*: SOvtft P Q 
0dm 2CQ1, ArdrtiPie. DK 73402 



FORMuLAS^ PLANS, ETC- 



-PROFTTABLf CtemkAl F^ntiulH'T (Free LnSliJ 
R«earth-^i2 , &ph 291532. Davie, FJ. 33 % 29 



SPECIAL SERVICES 



INFORMATION On anything. Ferguson fteiejrd- 
S^ewaltefila. 50-lS Woodside. Woo<fe«ts. Ned veyrt TlST? 



WAUH i VnAMH$ 



HUMOROUS HO- SMOKING 54GH5 h3f Off Ite dri-kb S*1 nr 
4 . 150S ^!l diflerenl. To. SnrDkprf4bt. <&OB 139050 
ODlumSua. Ohio 43&cKr 

NEW CHOLESTEROL CONTROL RlAN 
CHWASIOPLEX, Out Brar Ply*, Timpd-FMeeB* Ni«pr« 
HW^^Tdductk nil nnlunkl ingr«di«niA high chqlffitergl fight- 
#.■». Three montfra supply $5a.40 Luvh cuat p*k $3d 95<. 
Older you?- niitYitwaJ 1 regkner! NOW horn Tilay Mad Order. 
1645 Wasfrfl^fhjn BNd . Fremonl. CA Seiisfaclion 

gugrtnht^g 

LIVE Ldn§#r 'mn.i n^fcr. secrets nevcaied. $100 to World 
Frai*jets„ kKJ-,545 Easi BEB&dway, Vancbuvfff, B-C . V5T 
W C^ade 

'" 6 *CK OfQtUng SiKC't Cu4 your ooids and Sm in hall 5 

wdfft^iS.OD - SA5E Df JKR PybfeJrtsuftli PO E3P^9S P 
RmAwII. t X 75QB7 | 

SAVgomifrye ipclgar^taa! Proven: way So slop s^hitng 
Send 6 0 a tu: Mill* Enierpriwa, 639^ Fetncrsek Plact 
FafHitleville. N C. ?A3l4 



WORK CLOTHES SAVE BO%*Mrt*. pawl*. soveraiiE Free 
toldfer, wrtle: Qilca. 4f»4 Em 71*! Street Deu*. f¥U. 
Ctevaiand Ohio mfsK 



GREQMOUSES 



GflEENHOUStS ~ RwHrotfFibcrgliisa Hgbby^Cdm- 
mercia! *JZ«a Frw Rnpdhy™. GetfWt Arc'll GnoefitiouMs, 
RrCiM lMH.PM. Mnhne AL 36633 j1-HH2MS74| 



ffEOPES, COOKWq, FTC. 



FABULOUS Slsdmp Cuny ¥3 90 SA5E &S: i.K. OHPtyn. P.O. 
BO* 1223, Peart Qty, Ht 967G2 



SAVE make dozens Jamowe irffrieura. tKandiee *5.00 
Tedttk Ewierprrees. &dn 642P 6 oile«iltt. P- 6222S 



BADDY'S fwvonft Pumpkin Pmmd com - ™»n 

1200 Bcflanja Hijyse, 7*3 drtwrifltn, CWhHkm, EC 

29414 



SUNFLOWER PIE recipe 52 SaSE_ & ShauFil, ^.0 Bo* 
7B21, Evetett, WADasai. 



DELICIOUS holiday recipe*. 54 00 LEASE Monty PowerB, 
225 - noed. CiarktnUfi. t N .3W 



EVEftVDAY houashold ibenr* cut h*lp preserve Iraztn 
Foodla. enteindi Ireeitr fife. 12 CO and SASE lo P.0 Bo* 
5*306. Hvwt Tk 760S4 



FISH 20 Recipe* S3® SASE. King s. 331 Smnh Wra. 
S«k4lcwn. SHkikhmn STM 5E7 



HAW A HAN FAVDFVIE9 - thrill ynur liimily. ^utel. A 
!rtei^ls! S5® Da'-d Dfvw. 94731 51. Warprahu. HI 

96797 



COQtffE RKtPEti FIVE SURE FAVOWIESl J3.«r 

CSLOSS. PO Bn* *30 Sgiem. NH 0»79 



HOUPAY Eweute flwrpw H iq Tnn»fwk. Mpnh 
13ih &Srm!. Phoenix. AritF<wva ®030 



COOKIES N CREAM Dessert J2® Man-Vn'* Dpt C#iw, 

7KB Bella fttw. Fai^ N*imn. With WKi 



PREZE WHNNG CLAM CHOWDER. LOUISIANA GUIMSp 

43 ® flPbpas F.G BUM 1066, Maple Vafey. WA '*CGfl 

TWENTY SECRETS la PRUEWMIim CHIU BuPk.la 

55®. Rcowey, Bo* 4B5-M. Comer Uraek, Hfld. A2H BET 

YOGUffT EASY NUyrll FftdpU S3® W\_ PO 9d 

2S355. nwmftn, qpk). 



MA B MiATLOAf ITS THE BEST Hucipw 12®. Ma L 

1 6S7 MaMkla St kapau. HI 5 i ?46 



CRUSTLES5 Tarl n*c .pes 52. Cd. Meme Emerpristi, D&* 

T441A Sl^hann D, Van-iDL--,'fl. r UC VE-J 4-H3 



15 QUICK Br&ad F&g<ppe$ 3^ minutee hem sle^i to hnish, 

PSiftagrhk^hy^mpm^SaCB. PtwvO Fflrm?E, l|lP>in®Tme 

L an*. Durr Ridge. R_ 80521 



WWMAKMG, ffiERMAKMa ETC. 



BEERMAKERS ONLY! FREE Lata P 5 "New* lei te r 
Willtum'fL Bo* 219S-W9. Sam LammSto, CA M7T 

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPUED. SEMPLE3C, BOX U476R, 
MINNEAPOLIS, MINNESOTA 55411 

BEER, WINE make yow p*n. Fma ulflq, quality *lt^ 
piles. -excellent laai service beer it wme riobby 22 BGffln« 
tourt. Wokrec n. Mass Q 1 M 1 naOMaa-W9 

WINEMAKERS - BEERMAKERS - Free PIlLffllraM CMMftg 

■ F»i Serwv - iJirge Seienhon - Vtsa'M^lefisard - m 56j 264- 

Q£42 - K>auft. ®qx 7fJ5£hL. Indopantfma Mwwun &4Q63. 

W1NE--BEER MAKING Cetev^ B&J Enleipn^. 1&15 
South lERh SpdnplieW. Illinoffl 62704 

FREE CATALOGr GREAT PRICES I FAST &EHVKEF 
SEBASTIAN BREWERS SUPPLY, 1 -W0-7B&*JBS. 

W1FEMAKERS— BKrrrakrrn Fm? C#la^ Lsw Prices 
Free Ftoctpae, Cellar-M, Ron 33625, SuAl*. WA 90134 

■FHEl! Ceifliog 1 560 qualify bwrWine ifams. CmBsIkfe*, 
Bd* 5300, SOffWrlviiti CT 0®73 



FHCE 0EBHUKJHQ BOOK - Cataleg F inesi Equipmanl, 
Ingimdic-ris Fppi ^rvlpii! #l9-e2S-42?7 &p|. &o* 7EK-P. 
CHllpcI Hill, NQ 27514 



HOMEMADE HOLIDAY UQUELJHS 4 fr** C3n»Ph!ft 
Liqueur P*K4rt Reoipa 53 ft) Marilyn^ Race. 7904 6*ke 
Brae, Fair Hflwn. Mi€h 48023 



BURGLAR ALARMS A HOME 
raon^BcinoNi 



ALARM EOUIPMEMT-Whptasiiita Pnp»l Call Ppr Inlyrma- 
Sian C61S] 539-2562. 



GENUINE HeeyriEycgnif^nyi!litiwt*tor*wra6 VfWKKJWS, 
ID kir sg.95. Vjitcenr*. Ba« 92363. S*n= Oiega. C* S 2 t 36 
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G6e5 W. Hvvy. 13, Savage, WIN 5537a 612-890-8367 



'.'□raniinn 3iZt:ij.Hi-+itoM iBTupn 



TOYOTA TRUCKS 



“If it has limits, 

I haven’t bund them V 

And neither, it seems, has anyone else. Motor Trend 
named it ‘ Truck of the Year, 11 * Consumers Digest 
called it a lk best buy. ,r ** And J.D. Power rated it 
number one in customer satisfaction!’ Nevertheless, 
Toyota has improved the 1990 Xtracab SR5 V6 by 
adding a rear Anti-lock Brake System (ABS) to an 
already unequaled package. So with Toyota depend- 
ability and the most technologically advanced 
V6 engine in its class pumping out 150 hp, it seems 
that not even the sky's the limit, anymore. 

u Toyota, I love what you do forme.” 





Call l SlKJ fJO TOYOTA far more information and the location of your nearest dewier 
•‘MfitnrTrcnii, 4/Hti *' ftmtinj nompaci pickups, 7-WS9 J D Power and Assoi isaa 
UgVn-ntiiymttVCilffrrunei-Shtiflfaaion indc.'t -CJet Mom Pram Ufa Buckle Upl 



C 1‘wHnjnfn MiHm SnHr*. 0 3. A . Int 







